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Spaceniks Too Normal 


I was most interested to see George 
Price’s article [“‘U.S. Begins Search for 
Beings in Other Worlds,” Apr.] since it 
included my remarks on extra-terrestrial 
life. 

A few words on the drawings: Even 
though the forms (barring the girl) are 
most bizarre looking, all but the plant- 
animals (which I had previously said are 
not biologically credible) are far too 
human-like, or at least too vertebrate- 
like, to illustrate my ideas of extra-ter- 
restrial life. They have the typical pattern 
of a head with ears behind, eyes above, 
then nose, then mouth below it, that is 
found only in vertebrates and that is like- 
ly to have been very seldom repeated in 
forms that have developed independently, 
even if they are intelligent. 

H. J. MULLER 
Indiana University, Bloomington. 
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PS Gets Award-Winning Habit 


Ir 1s my pleasure to inform you that 
your organization has been voted the 
National Safety Council’s Public Inter- 
est Award for 1959. 

We here at the Council know all you 
have been doing for safety, and we are 
delighted that the judges agreed. I am 
sure you feel, as we do, that there is 
another dividend as a result of your 
safety efforts—the knowledge that you 
have helped prevent many accidents. 

Howarp Py LE, PREs. 
National Safety Council, Chicago. 
This makes it 10 years in a row. 


Rotary Engine Stuffs Mailbag 

AFTER reading “Auto Engine without 
Pistons” {Mar.]|, I must disagree on one 
point: that it takes energy to start afid 
stop a piston in a conventional engine. 
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TALK BACK 


It takes energy to start it. But, except 
for frictional losses, the energy recovered 
while decelerating the reciprocating 
masses is just what was required to 
accelerate them in the first place. There 
is, therefore, no net energy required to 
accelerate and decelerate pistons. 

C. A. Ramsow, Waunakee, Wis. 


If you assume an ideal engine—no 
friction, perfect elasticity of all parts— 
you're right. Reversing the direction of 
motion introduces no losses. But in actual 
reciprocating engines there are losses. 


.. . May I refer you to the book 507 
Mechanical Movements by Henry Brown? 
Published in 1881, it shows an identical 
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rotary engine—invented 80 years ago. 
N. W. Davis Jr., Poughkeepsie, N.Y. 


None of these is really very close to 
the NSU rotary—and all are designed 
for steam, not as internal-combustion 
engines. 


. SEVERAL technical writers are hang- 
ing by the thumbs for redesigning Felix 
Wankel’s engine. Cut your man down so 
he can read my thoughts: 

’ First the cover drawing. The gear on 
the shaft doesn’t belong there. It’s a shal- 


CONTINUED 
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World's FIRST And ONLY Tire 
Made With Astion Traction 
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THROUGH IN TIRE MANUFACTURE 


Gives you Action Traction in the center of the tread ... Puts up 
to 83% more working elements on the road at all times... 
Increases tire mileage up to 35%...Assures safer stops and 
faster starts...Provides an extra margin of safety at high 
speeds...Sets new standards of protection against blowouts, 
punctures and skidding. 


NYLON 500POWER TREAD 


Now... for the FIRST time in tire history . 
comes a break-through in tire manufacture 
that gives you ACTION Traction in the center 
of the tread, where you need it most! First 
from Firestone, and only from Firestone, comes 
the amazing new POWER TREAD that gives 
you safety and performance advantages never 
before possible with conventional treads with 


Up to 83% more working elements on the 
road at all times . 
Increased tire mileage up to 35%... 
. Safer stops and faster starts . . 
5. An extra margin of safety at high speeds... 
New standards of protection against blow- 
outs, punctures and skidding. 


non-action centers. 


The new Firestone Nylon “500” combines this 
new Power Tread with Firestone Rubber-X- 
101, the squeal-less “‘hush-hush”’ rubber, and 
Firestone Safety-Fortified Nylon Cord, made 
in Firestone’s own factories, to give you: 

1. Action Traction in the center of the tread... 


Like all Firestone tires, the new Firestone 
Nylon “500” is speedway -proved for your 
turnpike safety ...a true champion in EVERY 
test of tire safety. Isn’t this the kind of tire 
you want and need to protect your life and the 
lives of your loved ones? You can buy it on 
convenient budget terms, if you desire, at your 
nearby Firestone Dealer or Store. 








Here’s how...for the FIRST TIME 
in tire history... Firestone gives 
you ACTION Traction in the 
CENTER of the tread and up to 
83% more working elements on 
the road at all times. 


Diagram at left shows how the new Power 
Tread of the new Firestone Nylon “500” tire 
is precision cast in a single-unit tread mold to 
give you ACTION Traction in the CENTER 
of the tread where you need it most, with 83° 
more working elements in contact with the 
road at all times. # Diagram at right shows 
conventional tread cast in two-piece mold 
with rigid, non-action riding rib in the center 
of the tread. 


NEW “SOO” TIRE CONVENTIONAL TIRE 
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BETTER RUBBER FROM START TO FINISH /copyright 1960, The Rrestone Tire & Rubber Co. 
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low gear about 34” thick and is mounted 
on the rear cover, concentric with the 
bearing hole for the shaft. And it’s sta- 
tionary. 

As for the article, it leaves the shaft 


| unexplained. It has an eccentric the same 
size as the hole in the rotor. As the rotor 


turns, it rotates on the eccentric shaft 
and also turns the shaft. 
FreD SEEMAN, Elmhurst, N.Y. 


Several readers deduced what you de- 
scribe. At the time the material was sup- 


| plied us for the article, this information 
was not released. 


A SIMILAR engine was invented 


back in the Thirties by George Stewart, 
| a law clerk for the U.S. House of Repre- 
| sentatives, Washington, D.C. I saw his 


“segment” engine run 25 years ago. 
E. B. KLoprer, Washington, D.C. 


... You say the operation of the pis- 
tonless engine “is standard four-cycle 


| although there are three power ‘strokes’ 
| for each revolution.” 


I'd say the engine seems better de- 
scribed as two-cycle: a) There is a com- 
bustion process every revolution for each 
of the three charge cavities, not every 


| other revolution as in four-cycle engines. 
| b) The effectiveness of a portion of the 
| compression-and-expansion processes is 


lost while inlet and exhaust ports are 


| open into the charge cavity. This has a 
| direct counterpart in two-cycle engines. 


J. H. Peesies Jr., Harahan, La. 


Its sequence of operation is exactly like 
a four-cycle engine. Yet it is exactly like 


| a two-stroke machine in that you get one 


power stroke for every revolution of the 


| shaft. Actually the rotary is neither four- 


cycle nor two because it is not a recipro- 
cating engine. It’s a new breed. 


Shabby Hitch 
I ENJOYED the quiz in March [“Can 


You Moor a Boat?’| but Id like to 


match nautical wits with the author. 
In the picture labeled Good Seaman- 


CONTINUED 





Be a CLERK all my life? 


NOT ME! 


Of course you say you won’t. But you may be unless 
you do something about it. Hoping, wishing won’t 
get you a better job and more money—you must 
prepare for that step ahead. 

If you were an expert accountant right now, 
chances are you would find yourself in one of the 
best paying positions in business or industry. Sur- 
veys show that accountants earn more than many 
men in other major business vocations. 

If you've been looking at the high incomes and good 
jobs enjoyed by thousands of men and women account- 
ants today—incomes ranging from $5,000 to $10,000 
and more per year—and envying them—why not launch 
such a career for yourself? 


DO YOU QUESTION YOUR OWN ABILITY? 
Then let us send you—without cost or obligation—the 
book with which LaSalle has started several hundred 
thousand men and women toward successful account- 
ing careers. We want you to see for yourself how thisre- 
markable method, originated and perfected by LaSalle, 
makes Accounting simple, interesting, practical and 

P . We offer you this free book 
certain—how it leads you step-by-step to a complete so that you can prove to 
a : yourself that you CAN 

mastery of Accounting—and on up to the coveted master Accounting— 


THIS BOOK HAS STARTED HUNDREDS 
OF THOUSANDS towards well-paid ac- 
counting careers—in business, govern- 
ment, and as CPAs and expert eccount- 
ents. Even without previous knowledge, 
progress is rapid—earning 

power climbs fast. 

This free 

booklet 

shows why. 





CPA Certificate, if you so aspire. [ime 

You don’t even need previous bookkeeping experi- 
ence, or to know a debit from a credit. Whether you 
wish to qualify as an expert accountant, auditor, con- 
troller—you'll find in LaSalle’s Problem Method the 
exact plan to prepare you rapidly and inexpensively — 
in your spare hours at home—without losing even a 
minute a day from your present job. 


$O RIGHT NOW—TODAY 
If you are earnestly ambitious for rapid advancement 
in a high paying field of business—send your name and 
address on the coupon below. We'll send 
you Free our illustrated book, “Oppor- 
tunities in Accounting,”’ outlining 
today’s. career opportunities and how 
you can qualify for them. A coupon like 
this has started many thousands toward 
success as it can for you. MAIL IT 


TODAY! 





OVER 4,500 CPAs HAVE BEEN TRAINED 
BY THE LA SALLE PROBLEM METHOD 














spere time at 
You will see exactly how 
LaSalle’s famous “Prob- 
lem Method’ works. 
ow you are led etep-by- 
step through actual ac- 
counting work—learning 
by Eo and not by study 
alone. First you 
tackle easy problems, then 
more difficult ones—until 
secon you master them all. 
And at every step you have 
the close _oecenes uid- 
ance of LaSalle’s Googe 
staff of expert accountants 
CPA instructors. 








MAIL THE 
COUPON— NOW 


ACCREDITED MEMBER, 
NATIONAL HOME STUDY COUNCIL 


La Salle Extension University 
== A Correspondence | 
Dept. 683H, 417 S. Dearborn St., Chicago 5, Ill. 


Please send me, free 
lesson and illustrated book, “Opportunities in Accounting.” 





of all cost or obligation, your sample 


Name.... 


Address 
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...in This One Giant 
Illustrated Repair Guide! 





Shows experts and beginners how to 


FIX ANY PART 
OF ANY CAR 


TEES 
HERE'S ONE SURE way to “lick” Covers All Models 
any auto repair job — that’s thre 1969 

to get the advice of a real auto 

erpert. MOTOR’S Auto Repair 

Manual brings you this expert 

guidance from the engineers who 











Dart 
SHOP MANUALS — bolled down Pidsmobite 
jam- ~packed into one sant volume! Dodge fom 
No guesswork! MOTOR’s Manual 
“starts from scratch’’ — leads you 
through entire job with easy step- 
by-step directions, clear ‘‘how-to”’ 


ship he shows the bow of a boat with 
the bow line neatly stowed. Now that’s 
a mighty shabby hitch he has around the 
bow cleat. The line that runs over the 
side should be underneath, not over it- 
self; or, better yet, the hitch should have 
been started from the other end of the 
line with the last loop underneath itself. 

JAMES ACHESON, Seattle. 


The Kindly Gopher 


A SALUTE to Wesley S. Griswold for the 
most accurate description of a gopher 
snake [“America’s Most Misunderstood 
Snake,” Apr.] I’ve ever read. 

This photo of a five-foot gopher snake 
trying to throttle a cottontail was taken 








pictures. You CAN'T go wrong! 


OVER 1,000 BIG PAGES — 2,850 PICTURES 
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TRY BOOK FREE 7 DAYS — Send no money. Just mail coupon 
(paste on postcard for faster action.) Use Manual for whole 
week, free. If not greatest 
Same FREE Offer on MOTOR'’S | time and ees aoe 

you've ever seen — return 

New Truck Manual book in 7 days and owe 
Brand new! Cov- | nothing! Mail coupon TO- 
Sr EVERY pam | DAY: MOTOR Book Dept., 
ular make gaso- Desk 026, 250 W. 55th St.. 
line and Diesel New York 19, N. Y. (Schools, 

H Bookstores: write for dis- 
counts.) 











MAIL COUPON NOW FOR 7-DAY FREE TRIAL 
(Attach to postcard for faster action) 
MOTOR BOOK DEPT. 


Desk 026, 250 W. 55th St., N.Y. 19, N.Y. 


Rush to me vat once (check box opposite book you want) : 
MOTO 








sok Sostpaid ing | 
Foreign price, remit ‘$10 cash with order.) 
MOTOR'’S New Truck REPAIR MANUAL. If O.K., I will 
remit $3 in 7 days and $2 monthly for 3 months, plus 45 


hook postpaid in 7 days. (Foreign price, remit $11 cash with 
order.) 


Print Name 


Address 


Check box and save 45c deli oes cr’ ie, ty. y SERERES ML i | 

coupon in envelope entire payment of 5 for Auto Re 
Manual (or $9 for ruck Repair Manual). yf ~4. return-re | 
privilege 








| delivery charges with final payment. Otherwise I will return 
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just outside my studio. The rabbit was 
still alive when I snapped it. A five-footer 
once came right into our kitchen and my 
wife just eased it out with a broom. 

Hi Srstey, Nuevo, Calif. 


New Vanguard a Rearguard? 


I wouLpD strongly advise the Chrysler 

, people to check with Standard Motors 

} of England before naming their new com- 

| pact Dodge the “Vanguard.” Otherwise 
they may run into a lawsuit. 

Standard Motors has been producing 
a sedan of that name for years and has 
been selling them in Canada since 1949, 
although I don’t believe it is sold in the 
US. 

They’re now styled in Italy and can 
be had in automatic models, for the fum- 
ble-fingered. As you’ve probably guessed, 
I drive a Vanguard. 

WILSON PRICE, Quebec, P.Q. 


Front Drive Vs. Rear Drive 
“Are U.S. Front-Drive Cars Coming?” 
[Feb.] was interesting. But with a toy 
friction-powered car, one can prove the 
loss of traction you'll get in such cars. 
With its motor turning, place the car 
on a slanted surface—first with the drive 
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TRIPLE EXPOSURE at fll is how 
our Speed Graphic caught this fellow 
flexing his muscles. Just try this exer- 
cise yourself. See how fast you heat up, 
tire out. When you do, remember that 
your tires do 700 “knee bends” per 
mile as they roll along under your car. 


Too much flexing wears out people 
...and ordinary tires! But not 


THE TIRE THAT 
DOESN'T GET TIRED 


New LowProfile’ tire is actually made 
lower and wider so it flexes less, 
lasts longer. 


Excessive flexing is what wears out, burns out tires, 
weakens rubber and fabric, increases blowout dan- 
ger. And ordinary tires do flex excessively. 

But U.S. Royal has pioneered a new “Low 
Profile” shape tire that flexes less, runs cooler, lasts 
longer. It offers new protection against high-speed 
failure and heat blowouts. 

Other tire designs don’t give such thorough pro- 
tection. Yet “Low Profile” tires cost no more than 
ordinary tires. So don’t run the risk of tire failure. 
See the complete line of U.S. Royal “Low Profile” 
tires—now in 5 popular price ranges for every 
make and model car—at your U.S. Royal Dealer. 


| U.S. ROYAL 


ORDINARY “LOW PROFILE” | 
TIRE v ’ 


| 


Bitiit 


Same air pressure...but look at the difference 





Excessive flexing pushes the temperature 
of ordinary tires above 240° F. That's the 
danger mark. But the lower, wider shape 
of U.S. Royal “Low Profile” tires reduces 
flex, keeps tires cooler, even at top high- 
> way speeds. 
*“Low Profile’ is United States Rubber Company's 
trademark for its lower, wider shape tire. 





PIONEERED BY U.S. RUBBER AS THE ANSWER TO GREATER TIRE SAFETY AND LONGER WEAR 


U.S.ROYAL LOW PROFILE TIRES 


US 





United States Rubber 


keleller Center, New York 20, N.Y. 





wheels forward, then with the drive 
wheels in the rear. With the drive wheels 
up front, the car shudders and slowly 
moves up; but with the drive wheels in 
the rear, the car moves instantly. 

J. P. JARRELL, Montgomery, Ala. 


Grocery Bags Are for Garbage 


One of your Short Cuts and Tips 
[Feb., p. 152] tells how to make replace- 
ment bags for vacuum cleaners out of 
grocery sacks. 

Grocery bags cannot be used for filter 
bags on vacuum cleaners because they are 
not sufficiently porous. Air must pass 





freely through the bag. Otherwise, the 
resulting back pressure would reduce the 
nozzle suction to almost zero. Much re- 
search effort has been spent during the 


past 15-20 years by Hoover as well as 
other manufacturers in developing dispos- 
able-type bag materials that would satis- 
factorily trap the dirt, and at the same 
time offer a very minimum amount of 
resistance to air flow. 

L. K. ACHESON 

The Hoover Co., N. Canton, Ohio. 


Blueprint Makes a Hit 


I surE liked the March magazine be- 
cause of the blueprint for making a ball- 
turning attachment for a lathe. For hob- 
byists like me, the blueprint idea points 
in the right direction. 

L. M. Smiru, Stow, Mass. 


Rambler Man 


Way not give equal time, space, and 
tests to the best-for-the-money U.S. car 
built—the Rambler American? 

I owned a 59 two-door, my 13th car 
in 14 years, and it was the most satis- 
factory of the lot. Give it the same tests 
you gave the Falcon, Corvair, and Val- 
iant, and you'll find it rides better, gives 
consistently better gas mileage, parks, 
drives, and handles better generally. On 


Wide-Open Opportunities 


for Wide-Awake Men! 


Good Jobs, Top Pay, Steady Work in \ 


AIR CONDITIONING 


AND REFRIGERATION 
A Practical Way To Train At Home 


America’s fastest-growing opportunity field is now Air Con- 
ditioning and Refrigeration! Already 150 million units are in 
use. The rapid growth of home and auto air conditioning 
demands that 20,000 service techni- 
cians be trained each year. The work 
is clean and interesting—offers up to 
$3 an hour and more: Good jobs are 
waiting. It’s easy to go in business. 


60 








ONLY CT! SENOS PARTS 

ANO TOSS FO GULP A 
Learn by practicing. CTI CONDENSING UNIT! 
Make Money As You Train sends 25 kits. You build 
So practical is CTI a heavy duty, 4 h.p. condensing unit (above). You 
training that many get tools (left). You build an air conditioner, 
students earn extra freezer, refrigerator or milk cooler. Mail mrcera 
cash installing and = units in spare e time. 








C 
, COMMERCIAL TRADES INSTITUTE 
Mail Coupon For Valuable Free Information Sein Gicitient Aunmee +. Ghteamy Sh, 2. 


It’s easy to master this craft. Let CTI train | send cae Gucnte ts 6k Geli D | 
you at home. You learn in months. Mail Refrigeration, and Lesson Samples. Both FREE 
coupon for FREE book and Lesson Samples. | 

Get facts now—decide later. 





Name Age 





Address. 


COMMERCIAL TRADES INSTITUTE * CHICAGO 26, ILL. | ? 
ee State “ . 
MAIL TODAY - Two FREE BOOKS } Accredited by National Home Study Council 
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the highway it can show its heels to the 
other three. 

On a 3,000-mile trip last summer with 
four people, we averaged a little better 
than 29 m.p.g., used no oil, and developed 
no squeaks, rattles, or groans of any kind. 
I’ve worked as an auto mechanic for 18 
years and I’ve never known a more 
trouble-free car. 

J. P. Kester, Louisville, Ky. 


Science Not for PS? 

IN ADVOCATING the breeding of super- 
men [“The Month in Science,” Mar.], 
Indiana University’s Hermann J. Muller 
is no better than Adolf Hitler. Hitler 
failed in building a “super race,”’ but he 


still caused an awful lot of human misery | 


in the world. 


Oh sure, Mulier’s idea is altogether | 
different. He wants to turn out “carbon- | 
copy geniuses’”—with a third eye that | 


works backwards, maybe? 
R. H. Fanninc, APO, NYC. 
. .. IT AMAZEsS me to see the depths to 


which an allegedly learned man can fall 
when discussing a topic outside the nar- 


row world of science. If Muller truly | 


wants to better this world, he should 


start, not with improving people physi- 
cally and intellectually, but by building 
up their humanity. 

His ideas are fine for chickens and 


rabbits, but completely unsuited to hu- | 


man application on any large scale. Let 
him stick to his test tubes and leave 
human problems to humane minds. 


Harvey STEINFELD, NYC. | 


That’s what Muller says he has in 
mind: “to upgrade the tired old human 
race into a world-wide family of para- 
gons—upright, loyal, tolerant, kindly.” 


The End That Stings 
VeRY interesting article on spiders 


(“How Deadly is the Black Widow?” 
Mar.], but one glaring misstatement. On 
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WHAT 
“THE HECK 
IS A"MOTOR MINDER”? 


Technically speaking, it is a special 
kind of vacuum gauge, but to the man 
who knows engines it’s a great deal 
more. It tells you more about what is 
going on inside your engine than any 
other instrument on your dash. 

A Stewart-Warner Motor Minder 
alerts you in time to these five types of 
common engine troubles: (1) Bad valve 
timing (2) Leaking valves (3) Improper 
ignition timing (4) Obstructed exhaust 
system (5) Defective spark plugs and 
points. 

What’s more, the Motor Minder helps 
you save fuel by indicating the proper 
range for most economical engine 
operation. 


Ask for it at your service station, garage, 
or automotive parts store! 











SAVE MONEY NOW 


FOR THE ENTIRE YEAR at Vitamin-Quota’s 
MID-SUMMER SALE of 


Freshly Packed, Guaranteed Potency 


VITAMINS 


Buy in Confidence! All Orders “RED” VIT. B.; 
Supervised by Qualified Phermacists! 25MCG. 


VITAMIN A 


50,000 Units 
100 for $1.35 
250 for $3.15 

1,000 for.$11. 135 








VITAMIN E 
SO INT'L UNITS 
6 


VITAMIN 8B, 


25MG. 
250 for... .$1.00 
1,000 for. $3.25 


VITAMIN C 


100 INT’L UNITS 
$2.15 
$5.00 

i, ‘000 er $18.00 

200 INT’L UNITS 

100 for $4. ro 

250 for $9 

1,000 for $35. r+ 


nTartehitedarel y J - FOR-1 


Mid-Summer Sale Offer of 








11 VITAMINS 
9 MINERALS 


in a single capsule 
Including the important ‘‘Red*’ 
Vitamin Biz and other stimu- 
lants for the growth of 


RED BLOOD CELLS 


it matters not where you have 

purchased vitamins heretofore 

—Drug, Department, Health 

Food, Variety Store, Mail Order 

or Supermarket—the low cost of 

this amazing formula, on a star- 

tling 2-FOR-1 SALE, cannot be 

equalled anywhere. You get 200 

capsules—a full 6 months’ sup- 

ply—for only $2.25. One a day 

is an adequate dose. 

EACH FRESHLY-PACKED VIM-O-CAPS CAPSULE CONTAINS: 

Vit. C 60 Mg. Phosphorus 15 Mg. 

11 VITAMINS Niacinamide Copper 1 Mg. 

Vit. A 20 Mg. Iron 13.4 Mg. 
Cal. Panto £ Mg. Magnesium 
Vit. E 1 int'l U. 7.5 Mg. 
Folic Acid lodine 0.1 Mg. 

0.34 Mg. Manganese 


" 1.5 Mg. 
Vit. Be 0.75 Mg. 9 MINERALS Potassium 5 Mg. 


Vit. Bix = 5 Meg. Calcium 20 “4 Zinc 1.4 Mg. 
BOTTLES BOTTLES 
OF 100 $2 25 OF 500 : 9. 00 
BOTTLES BOTTLES 
OF 250 $4. 85 OF 1,000 $17. 50 
Buy the Larger Sizes for Even Greater Savings! 
bs itamins listed are sold only at the addresses below. Order today 


.O.D. or save all charges by sending check or money order. We 
oe all postage. Money back if not satisfied. 


VITAMIN-QUOTA am 
Prescription Specialists and one of the world’s largest = 


distributors of vitamins. Est. 1923. Serving over 
2,500,000 —r coast-to-coast. 


Dept. 1-949, 880 Broadway, New York 3, N. Y., or 
Dept. T-949, tas S. Crenshaw Bivd., Los Angeles 19, Cal. 


Sales in California, add 4% to total of order. 





| cient muezzin’s call to prayer. 
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page 231 you ask, “What if you’re bitten 
by a number at once—as you might be 
by a swarm of bees?” 

Bees never bite people. They sting— 
in self-defense—with the stinger at the 
rear of the body. 

THomaS Fusca.po, Paterson, N.J. 


Flying Saucer? 


I AM not a machinist but I question 
the safety of using a suction cup to hold 
thin work for polishing in a lathe. [“One 
Machinist Tells Another,” Feb.]. At very 
low speeds it might be safe enough, but 
what would happen with a lathe at high 
speed, or with an electric drill as the 





power supply? The disk could be a very 
dangerous flying object if it became de- 
tached from the suction cup. 

F. J. HILLENBRAND, Albuquerque, N.M. 


Ah, Progress! 


Don’t know if you’ve covered this in 
PS (which seems to point its cameras 
everywhere), but it kind of tickled me 
when I read it in the newspaper: 

In Damascus, Cairo, and other Mos- 
lem cities, they’ve modernized the an- 
It still 
sounds from a minaret of each mosque, 
but now it’s broadcast by loudspeakers 
that amplify a recording from a central 
station. 

What’s more, they estimate that the 
volume is 10 times that of the lustiest 
muezzin’s voice. 

J. D. Otson, Washington, D.C. 


Yen for an Electric Buggy 


I’ve read all your articles on electric 
cars, and the one on the electric tractor 
[Feb.]. There are many towns like mine 
where terrain and climate make the idea 
of a small electric runabout most attrac- 
tive. I'd think commuters might be inter- 
ested, too, in such a vehicle for house- 
to-station runs. 

I'd like to see PS design an attractive 
do-it-yourself two-seater—one on the or- 
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In Spare Time at Home~Prepare for a Better Job—or 
Your Own Business in One of the Many Branches of 


» E-JELECTRONICS 


veloctie | A ‘e oe RADIO =~ TELEVISION = RADAR 

 VOLTMETER ie If you are seeking a better job or a business of your own, 

i j the —. field of Television-Radie-Electronics offers 
| REAL PROMISE 


Z : ; com, in this non sl field, trained Electronic technicians find 
i. etece dataeeennil many good-paying, interesting jobs in manufacturing, in- 
hhicade ic. Cai fo a ads Pn 4 é saling operating, servicing. Equally important is the fact 

that these are GOOD JOBS—offering the kind of a future 
6999] | that an untrained man often dreams about. 


No previous technical experi- 
ence or advanced education 
needed. Prepare for this profit- 
able field in your spare time 
at home, or in ovr modern 
Chicago or Toronto Labora- 
tories. Nothing else like it! 
Send for FREE details. 
- EARN WHILE YOU LEARN 
easily converted te UA. Pk After you get part of DeVry Tech’s 
LITARY SERVICE (DeVry offers another home Al 


DeVry Tech's W you an » 


program also have should prove very Dy, 
Mail 


includes training =" coupon te = 


in Color Television 


Tow work over 


: as Fy 
to Profitable Job Opportunities ee = 
TV-Radio Broadcast Technician js es «projects 
Color Television Specialist » 
Radar Operator * Laboratory Technician 
Airline Radio Man * Computer Specialist 
Quality Control Manager 
Your Own Sales & se ae 


ee « PLUS MANY 


pot ag GET same EMPLOYMENT SERVICE Build over 300 practical projects from many shipments of 
3 Rodio-Electronic ports. You build and operate TV-Radio 
re ae SR oinad an ds of our graduates» <i circuits wireless microphone ... and many other major 
P 
: : —all 
toward fi careers in Electronics. = projects—all designed to provide outstanding practical 


Send for FREE BOOKLET TODAY! > . ACT NOW! :: 
Council 


DeVRY TECHNICAL INSTITUTE 

4141 Belmont Ave., Chicago 41, Ill, Dept. PS-6-Q 

Please give me your FREE booklet, “Electronics in Space Travel,” 
and tell me how | may prepare to enter one or more branches 
of Electronics. 

OO 


PLEASE PRINT 


——O—O—— - 

















____ nae —————E=— 
pone Conedion residents eddrose DeVry Tech of Conade, rd. 
CHICAGO 41, ILLINOIS 





der of the o!d curved-dash Oldsmobile— 
paying great attention to the weight fac- 
tor, and aiming for a top speed of 30-40 
m.p.h. and a 40-50-mile range. With light 
aluminum or magnesium wire wheels, 
foam cushions, marine-plywood body, it 
should be possible to approach this ob- 
jective. 

H. E. Kampacn, Key West, Fla. 


How to Dig Groundhogs 


THERE’S a question I’d like to ask Dr. 
Lyman [“Nature’s Big Sleep,” Feb.}. 
Did he ever dig a groundhog out of its 
burrow during the winter? I have, many 
a one. 

They don’t hibernate in an open bur- 
row. From about Nov. 1 to March 15, 
their burrows are closed with dirt from 
about three feet from the entrance to 
their sleeping place on a bed of dry 
leaves. There is no opening to the out- 
side. 

I have dug them out with a pick and 
shovel and have got as many as six out 
of one burrow. 

Roscoe SHIVERS, Kansas City, Kans. 


.A REAL brilliant thought came to 
me while reading the article on hiber- 
nation: It would be very convenient if 
prisoners could be forced into hiberna- 


tion on a mountainside or somewhere in 
Greenland, say. This should save a lot 
of money and labor. And the prisoners 
would never grow old! 

T. J. Matuew, Ilaro, W. Nigeria. 


Catapult for Biggest Ship 


Tue U.S. Atomic Carrier Enterprise 
[“‘World’s Biggest Ship,” Mar.] will not 
have steam-powered catapults, but will 
use a new internal-combustion catapult 
power plant, now waiting at dockside to 
be installed. Developed by Thiokol’s Re- 


[Continued on page 40] 








ENGINEERING 


A career in Engineering may be gag ~» da 
think, regardless of your present job. 

method makes it possible for you to earn while you 
learn, to qualify for promotion step by step — from 
Draftsman to Designer to Technician to Engineer 
Write for 3 FREE booklets: (1) ‘‘How to Succeed,’ 
career catalog, (2) opportunity handbook in your 

. (3) sample lesson (math). 


INTERNATIONAL Ct Pees. Seneeis 
F, Scranton 1 


0 
- 
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BREAK 








get into operating or repairing 
EARTH MOVING EQUIPMENT 


ued now for good paying jobs in booming road and con 
struction work. Learn operating or re 
machinery es, bulldozers 
job** oo 
ur = 3 no Complete catalog and reservation facts 
ap roved for veterans. Write 


Creer TECHNICAL INSTITUTE 


Attn: S.F. Hutch, Box 368, Braidwood, ti. 


INVESTIGATE ACCIDENTS 


Train quickly in your own home for repeat income in the 
exciting, secure Claim Investigation and Claim Adjusting 
field. Our students and graduates are already earning $4, 
$5, $6 an hour extra SPARE TIME — and up to $10,000 
a year Full Time. You need NO prior experience or higher 
education. Your age does NOT matter. 


HERE IS YOUR CHANCE FOR ACTION 
AND REAL JOB SECURITY 


As a trained Claim Investigator you will (1) INVESTIGATE 
FACTS and (2) DISTRIBUTE MONEY as the representative of 
wealthy organizations. 


No other business offers you greater opportunities for success 
and security. Here's why: The huge, rapidly expanding Claim 
Investigation and Adjusting Profession right now distributes 
more money than any other service industry. And it's growing 
fast. Over 400 MILLION ACCIDENTS must be investigated this 
year for Insurance Companies, 
ines, and Government Offices. 


6801 Hillcrest Ave. 
Dept. PS-6 Dallas 5, Texos 


Please rush me your FREE book on Claim Investigation. 
does not obligate me and no sclesman will call. 
Nome Age 


Address_ 


ae w Zone____State. 
Approved by , Government for Korean Veterans 


Airlines, Railroads, Steamship 





MAIL NOW for FREE BOOK => 


SEND TODAY for Big, FREE, Illustrated Catalog. Learn the 
exciting facts about Universal Schools’ low cost training. No 
obligation. No salesman will call. Gi APPROVED. 
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ARMSTRONG —" 
TIRES 


ite 


ARMSTRONG TIRES’ 
PATENTED TREAD 
FEATURES CAN 
SAVE YOUR LIFE! 


Read these 3 ways 


Armstrong Tires add the grip 


 ( 


that stops deadly skids 
as no other tires can! 


ARMSTRONG ORDINARY 
TIRES TIRES 





Famous “Ounce of Prevention” 
PATENTED SAFETY DISCS KEEP 
TIRE’S GRIPPING EDGES OPEN 


Just as Safety Discs in fist 
(above left) keep fingers apart, 
so over 1000 Safety Discs in each 
Armstrong Tire keep tread’s 
gripping edges apart, always 
ready to grip — no matter how 
hard you brake! 

But fingers of fist without 
discs (above right) can squeeze 
shut. That's why ordinary tires, 
lacking Safety Discs, can squeeze 
smooth and slippery under brak- 
ing pressure — and you skid. 





Grip in all directions! 


PATENTED INTERLOCKING SIPES 
ADD OVER 2600 GRIPPING EDGES! 


Sipes are slots put in tires to add 
gripping edges. Only Armstrong 
tires have S-shaped, interlocking 
sipes. They add over 2600 grip- 
ping edges, provide “bite” in 
ALL directions, sharply improve 
protection against forward and 
side skids. 

In winter, interlocking sipes’ 
“wiper” action keeps you safer 
on wet roads, gives you snow 
tire “go” on packed ice and snow. 


Grip where it counts! 
UNI-CUSHION CONTOUR LAYS 
MORE LIVE RUBBER ON ROAD 


Armstrong Tires, when inflated 
and rolling, put more tread — 
more gripping edges — on pave- 
ment. Greater stability at high 
speeds! Faster, surer stops when 
you brake! 

Another extra: Armstrong’s 
anti-vibration tread cancels 
noise! No hum, no drone — you 
ride on a whisper. And compare 
Armstrong's ironclad guarantee! 
See your Armstrong dealer — 
listed in the Yellow Pages. 








Get this extra safety at no extra cost! 


ARMSTRONG TIRES 


grip the road to stop deadly skids as no other tires can! 
Armstrong Rubber Company, Home Office, West Haven, Conn. 








PS Puzzlers By Joan Steen 


A rendezvous for riddle fans . . . Answers on page 206 
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How to have fun with a parking ticket 


VER wonder if the police have a sys- 
tem for giving parking tickets? I like 
the story of the Cornell math professor 
who got 12 tickets for overnight parking. 
All 12 came on Tuesdays or Thursdays. 
The professor pondered. Should he rent 
a garage for those days? Or was it just a 
coincidence? 
This isn’t strictly a puzzle, because you 








can figure out exactly what the odds are 
that such a thing could happen by chance 
alone. Nevertheless, we believe in pass- 
ing on useful information 

You might also consider this variant: 
Suppose you got 12 tickets and none of 
them was given on a Sunday. Would you 
be safe in assuming the police weren’t 
operating then? 


HAVE a fondness for fallacies. Show me that 1 = 2 

and I’m amused. (It’s only natural for a woman 
to be given to contradictions. ) 

Here’s “proof” that 24 = 25. Can you spot the flaw? 





— 














is 25. sq. in. But reassem- 
3" ble the parts to make the 

rectangle, and the area 
| is only 24 sq. in. 


] The area of the square 








HEY credit Sir Isaac Newton with 
making up this rustic problem—no 
doubt while basking under a tree waiting 
for that apple to fall. 
Three cows ate all the grass on two 
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LITTLE mechanical sense and you 

can solve this puzzle—and feel real 
pleased with yourself. It once stumped a 
convention of puzzle experts. 

A whimsical monkey hangs on the end 
of a freely flexible rope suspended over a 
frictionless pulley. A weight, balancing 
the monkey’s weight, hangs at the other 
end. As the monkey starts to climb the 
rope, what—if anything—happens to the 
weight? 


acres of land in two weeks, together with 
whatever new grass grew there in that 
time. 

Two cows munched another two acres 
of grass in four weeks, plus whatever new 
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show you how. Many students have $0 con yo ; 
be . 
Sin ® a? i 
RESIDENT TRAINING AT LOS ANGELES menmere © ° % 
if you wish te tebe your training in our mas , qi Includes... 
Resident Schoo! ia Les Angeles, start 
ROW in our big, modere Shops and aa a | ; , TOOLS 
; complete tec A 
tes offered by cnn ommend Expert, NATIONAL AM S/ ‘ae 5 Business of Your Own or High-Pay os in G UGES 










tr instructors. Personal World-Wide 1 Air Conditioning — Refrigeration ectricel Appliences TESTER 
Help in fimdong home near schoo! sd edhe: G ace be * Domestic & Commercio! oaean & Major 
and part time jed while you leore ee el * Industrie! & Mobile * Heoting, Mo Combinotion | te 
Chect ber 1a coupon for tui! intermation Te ee | Installation & Contracting Soles, Se Repoir | 
Automobile Air Conditioning Manufacturing & Distribution 
GET THE BENEFIT OF OUR OVER SO YEARS EXPERIENCE 


CHOOSE YOUR FIELD. SELECT ONE OF THE "BIG 3” NOW. CHECK COURSE DESIRED 


Mail One of These 
2 Coupons TODAY 
for 


Notions! Technical Schools, Dept. C-60 FREE 
4000 $ weroa St., Los Angeles 37, =~ BOOK 


ond 











NATIONAL fomita “ SCHOOLS () 


ee 
te Send the Other 
it's Fun to 


Study Together’ Address 


Check here if interested ‘ONLY in Resident Training at L.A 
D VETERANS: Give date of dischar ge - 43108 NO SALESMAN WILL B VETERANS: Give date of dischar 
eee ee CALL ON YOU 


U 

J 
De 
i 


tate NO OBLIGATION 
| Check here if interested ONLY in Resident Training at L.A NO INCONVENIENCE 





PS Puzzlers continuea 


grass grew up in the four weeks’ time. 

Confused? Here’s the question: How 
many cows in six weeks’ time will eat all 
the grass on six acres of land, including 
all new grass that grows in that time? 


saying, “It’s ali done with 
mirrors,” certainly applies to this 
puzzle. But consider your knuckles 
rapped should you resort to props to 
figure it out: 
“T saw the bandit 


Answer to last month’s P-O-T-M: Two 
knights traveled 4 m.p.h. on level ground, 
3 m.p.h. uphill, 6 m.p.h. down. Gone 6 
hours, how far did they go? 

It takes the same time—'% hour—for 
them to go and return along one level 
mile (44 hour + 4, hour), as it does along 
one hill mile (44 hour up + 1/6 hour 
down). So whether on hill or level, their 
round-trip average was always the same: 
2 miles in 4 hour, 4 miles per hour. Thus, 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 
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F COURSE the shortest distance between two 
points is a straight line. Hmm.. . 

A spider spots a fly across a room 30 feet long, 
12 feet wide, and 12 feet high. No amount of 
wheedling persuades the fly to enter the spider’s 
parlor, so the spider plans active pursuit. Speed is 
important. But what route is shortest? The spider’s 
vantage point is one foot below the ceiling in the 
middle of one of the short walls. The fly is one foot 
above the floor at the center of the opposite wall. 

No hints this time, but we’ll tell you 42 feet is not 
the shortest straight path there. Nor did the spider 
spin his way over! (Answer next month. ) 


(Assume the usual constants: The grass 
grows at the same rate; all acres start 
with the same quantity of grass; all cows 
have the same appetites.) Hint (some- 
times we’re generous) : First find out how 
much new grass crops up on one acre in 
one week’s time. 


in a mirror, his left hand would have 
been his right.” 


ly. “Think hard—it’s important. 
Was the bandit a southpaw or not? 


in 6 hours, the two knights went 24 miles. 

If the 12 miles out had been nearly all 
along level ground, the time they reached 
the peak would be a little more than 3 
hours after they started—a bit past 6:00. 
If the route had been nearly all hilly, they 
would have taken almost 4 hours to reach 
the peak—the time would be a bit before 
7:00. So when the young knight was asked 
the time within 14 hour when they reached 
the peak, he should have said 6:30. 





You'll think they've cut the price of Jas 
4¢ a gallon 


, 


> 


A 








NEW SIX GIVES YOU 20% MORE PASSING POWER, SAVES 
15% MORE ON GAS (LIKE PAYING 4¢ LESS A GALLON). 


INCLINED AT A 30° ANGLE, this new six allows room for a 
bigger manifold system that boosts economy, cuts engine 
effort. Overhead design permits use of larger intake and 
exhaust valves for freer breathing, more efficient use of 
fuel. Equipped with the new standard low axle ratio, 
engine produces fuel savings in the important cruising 
ranges with plenty of torque for passing in all speed 
ranges. Output: a healthy 215 lb.-ft. at 2800 r.p.m. 











OVERSIZE MANIFOLD SYSTEM. Six individual, 
cast-aluminum intake pipes feed fuel and air 
to each cylinder. Six low-restriction, 
gradually curved exhaust pipes take out 
burned gases fast. Design gets efficient, 
uniform performance from all cylinders— 
prolongs engine life. 


Available in Plymouth and Dodge Dart 
models (with a smaller version in the Valiant). 
A drive will bring out the difference 

great engineering makes. 


The Quick, the Strong, and the Quiet from CHRYSLER CORPORATION 


VALIANT + PLYMOUTH + DODGE DART + DODGE + DESOTO + CHRYSLER + IMPERIAL 





GET READY FOR THE SPACE ana SCIENCE ERA! SEE SATELLITES, MOON ROCKETS CLOSE-UP 


G SCIENCE BUYS: 


» STUDY or PROFIT 
Stars, Moon, Planets Close Up! 


See the S 
3” ASTRONOMICAL REFLECTING TELESCOPE 
60 to 180 Power—Famous Mt. Palomar Type! 


> 





An Unusual Buy! 


— 


you 60 to 180 ay Low-cost 

accessory available for 

higher powers. yy Optical Finder 
Telescope, always so essential, is 
slso included. Sturdy, hardwood, 
portable tripod. FREE with Scope 

—Valuable 8ST AR CHART plus 272 page “HANDBOOK OF HEAV- 

ENS” plus “HOW TO USE YOUR TELESCOPE” BOOK 

Stock No. 85,050-N $29.95 postpaid 


ABOUT POWER. Telesco; 
KNOW THE TRUTH perts will confirm that n Astro- 
ae Telescope will only give you practical powers E 
bout 50 ty 60 times per inch of objective diamete: 
ors above this only produce empty magnification—rmake | 
| viewing dim, dificult and unsatisfactory. 


41/4" ASTRONOMICAL TELESCOPE! ass 77s 


’ With this scope you can see everything 

as above but with greater power plus will 

split finer stars. Mirror has twice the 

light gathering power. Mirror guaranteed 

to give theoretical limit of resolution 

Rack and pinion focusing, hardwood tri- 

pod, real equatorial mounting—only one 

adjustment follows stars! Aluminum 

tube. 6 power finder telescope. 2 stand- 

ard size eyepieces and mounted Barlow 

lens give you powers of 40X, 90X, 120X, 

and 255X. Low-cost accessory eyepiece available for higher powers. 
FREE with Scope.—Valuable STAR CHART plus 272 page “HAND- 
BOOK OF HEAVENS” plus “HOW TO USE YOUR TELESCOPE” 
BOOK. Shipping weight 25 lbs. Stock No. 85,006-N $74.50 f.0.b. 


Same Telescope oo above but ees] with Electric Clock Drive— 
Stock No. 85.094-N 11.50 f.0.b. Barrington, N. J. 


STEREO geno BUY! 
23 and 40 Power! 


‘an as) Orhes American made stereos cost $250.00 to 

= 600.00 and more! Now—save well over 50% 

Cre Up to 3” working distance. Erect image—wide 

3-dimensiona! fleld. Helical rack and pinion focus- 

ing. So good we offer 10-DAY TRIAL com- 
plete satisfaction or your money back. Order 
Stock No. 85,056-N. Full price $99 

F.0.K. Barrington, N. J 


NEW BINOCULAR- TO-CAMERA HOLDER 


For Exciting Telephoto Pictures 
Will fit any camera. Bring distant 
— ts i. times nearer with a 35 mm 

7x50 binocular and our NEW 
OCUL ‘AR TO-CAMERA HOLDER 
shots of w life, 
ete 

















y binocular or 
movie 
Full di 


monocular——any camera 
Take color or biack and white 
rections for taking telephotos 


Stock No. 70,223-N $11.50 Postpaid 


BUILD A SOLAR ENERGY FURNACE 


A tascinating new field. Build your own Solar Furnace for 

experimentation—many practical uses. Easy! Inexpensive 

Use scrapwood! We furnish instructions. This sun powered 

furnace will generate terrific heat—2000° to 000° 

Fuses enamel to metal. Sets paper aflame in seconds. Use our 
Sols Ber 


Fresnel Lens—14” diameter . 
Stock No. 70,130-N $6.00 Postpaid 


BLACK LIGHT MAGIC-GLOW KIT 
Kit uses long-wave blacklight, which is com 
pletely harmless to eyes. but causes fluorescence 
in over 3,000 substances. Includes Magic Glow 
Lamp, stand, invisible water painis and ink, 
fluorescent crayon, tracer powder, pen, 3 brushes, 
specimens of fluorescent rocks: wernerite from 
Canada, fluorite from England, willemite from 
3.A 


8 $10.95 Pstpd. 

FUN “FOR ADULTS—CHILDREN! 
illustrated booklet showing how you 

can build lots of optical items 

Stock 


-M Beginner's Kit. 10 Lenses 
Stock No. S-N Gadgeteer’s Delight, 45 Lenses 
Stock No. 10-N Experimenter’s Dream. 80 Lenses 


ORDER BY STOCK NUMBER . 





" Fresnel Lens 





Stock m0. 
BEGINNER’S LENS Kivs! 


Kits include plainly written, 





$s ps’ 
$10. ‘co pstpd. 
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SEND CHECK OR MONEY ORDER 


EDMUND SCIENTIFIC CO. 


SPECIAL! SPECIAL ! Terrific Buy! American Made! 
\ OPAQUE PROJECTOR 


to 3” 31" and en 
No lr neg at ives “needed Pro 
ec cha , diagrams, pictures, photos pr 
in full color or biack-and-white. Operates on 11 
volt, A. current. 6-ft 
_— luded. Operates on 60 * 
12” x 8” x 4” wie Weight 


stic case with bullt-in 
- Stock No. 70,199-N “$7.95 poctuele 


NOTICE: EDMUND IS NOW HEADQUARTERS FOR MATH 
LEARNING AND TEACHING > ier SEE DOZENS OF OFFER- 
INGS IN OUR_FREE CATALOG— 


NEW! CIRCULAR SLIDE == 
Pocket Size—Fast—Easy to Use! 
Be a Math Whiz! New Circular Slide 
Rule multiplies, divides, figures fractions, 
percentages, squares, cubes, roots, pro- 
portions, circumferences, areas, retail 
prices, fuel consumption. Eliminates the 
confusions of ordinary slide-rules. 
Directions included. 
Stock No. 30,336-N ....... 


Low PRICED STOP “WATCH 
Has decimal timer so highly recommended for time atudy pee 
jewels and unbreakable main«pring. Dial registers in 
One revolution of long hand is 60 seconds 
to 30 minutes. Chromium plated case. 


Stock No. 30,371-N 
Take Telephoto Shots Thru 
7x50 MONOCULAR 


This is fine quality, American made & 
strument—-war su eo? 
G 7x sed t0 fo 


er 1 observation day and nigt t 
and to take fascinating telephoto shots 
Brand new, $95 value 

competition we close 

Directions 


not ~—~ Y- 
Ib 








$4.95 postpaid 





Seven 
h seconds 
Small hand remiete Ts up 


$15.95 Postpaid (tax incl.) 





and mounting hints include 
Stock No. 50,003-N $15.00 Postpaid 


ASTRO- COMPASS AND TRANSIT 


War surplus! Astro Compass alone cost 
Govt. $75. We have added a Sighting Level 
to improve versatility. Hundreds of uses in 
carpentry, brick laying. foundation work, 
grading, irrigation or drainage. Much below 
cost of ordinary 1 instruments 
Ideal for do-it-yourselfers 4” high, 6” 
long, 4” wide. Adjustable leveling platform 

2 spirit levels for aligning—also spirit 
level in sighting attachment. A tremendous 
bargain 


Stock No. 70,267-N 





$19.95 postpaid 
SSOS© MECHANICAL DRAWING SET 


Regular Price $18.00 
Our Price Only $8.00 Pstpd. 

American mfr. couldn't compete with 

foreign imports—thus you get a terrific 

bargain, even far below import prices. 10 

d bandsome piece in velvet-lined case 

Nickel plated brass—precision American- made We guarantee you'll 
be satisfied or money refunded. Stock No. 50.200-N..$8.00 Postpaid 


War Surplus American-Made 7x50 Binoculars 


Big savings! 








Brand new! Crystal clear viewing 
Every optical is coated 
t night glass—the size recommend- 
Individual eye foc 


7 x 50's normally cost $195. 
price saves you > money. 
tock No. 1533-N 


Our war surplus 


onty gee. 0O pstpd. 
Tax included) 


FREE CATALOG-N 


128 Pages! over 1000 Bargains! 
Complete line of Astronomical Telescope parts and 
assembled Telescopes. Also huge selection of lenses, 
prisms, war surplus optical instruments, parts and 
accessories. Telescopes, maboroncopes. binoculars, in- 
frared sniperscopes, a expe! ent items, math 
learning and teaching 

REQU 


aid 
EST CATALOG-N meal 
EASY PAYMENT PLAN AVAILABLE! DETAILS WITH CATALOG! 
SATISFACTION GUARANTEED! 


BARRINGTON, NEW JERSEY 








The month in science 


Machine-written magazine. American chemists are now picking out 


CELL 


of their mailboxes the first magazine to be prepared cover-to- 
cover by an electronic computer. The machine-made editorial 
matter is not exactly lurid. The magazine is called Chemical 
Titles, and that’s precisely what it contains: 104 pages of titles 
of articles on chemistry selected from 550 journals (including 
100 Russian) and arranged alphabetically by key words. 


Ic acios THE P peant 
2 soe PLANT moots “TNORGAN c 
OR THE OF F, 


Center column of machine-edited magazine column is code guiding reader to article’s 
for chemists lists articles alphabetically by complete title and source, which are printed 
key word. Left column provides additional in bibliography. Excerpts above point out 


words from 


title to clarify meaning; right two of several listings for one article. 


The idea is to tip off a chemist quickly to research discoveries 
in areas he’s interested in. Speed is what is important. No 
chemist can read all (or even very many) of the journals; digests 
of the journals (such as Chemical Abstracts) are slow getting 
out; indexes to the digests are slower yet. 

Only an automatic computer could prepare the new Chemical 
Titles fast enough to make it worth publishing. The IBM 704 
takes a little less than 12 minutes to edit an entire issue. Printing 
takes anoth«:, 13 to 20 hours. The magazine gets to a reader no 
later than three weeks after the journals it indexes would have 
arrived (assuming any reader would subscribe to all those 550 
journals). 

With a computer to do the brainwork, the job is easy. As the 
articles are selected, girls at the American Chemical Society 
office record the titles and authors on punch cards. Then ma- 
chinery takes over. Tape reels spin, indicator lights blink, and 
the electric typewriter prints out the index. This lists the titles 
in alphabetical order for every important word in each title. 
The computer ignores unimportant words (it has memorized 960 
of these) that wouldn't help chemists. If the title contains a 
dozen important words, it will appear in the index a dozen 


CONTINUED 
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The month in science continued 


times. The typewritten sheets are made directly into printing 
plates by a photographic process—no typesetting is necessary. 
All a chemist gets from the machine-made index is a reference. 
That's enough. If the title seems interesting, the index tells him 
where to find the original article. 


“4 feel you loud and clear.”’ Air Force technicians are now working 

the bugs out of a mechanism to send messages to pilots through 
their skin. With electronic navigation and communication de- 
vices multiplying in the cockpit, eyes and ears are overloaded. 
So the Air Force decided to check out the sense of touch as 
another channel for transmitting information to the human 
brain. Presumably intelligence experts are also eagerly awaiting 
its perfection for application in espionage. 
The feelie communication system is based on the method that 
deaf people use to distinguish sounds by touch. It is consider- 
ably more complicated, however, for touch is not nearly so acute 
as hearing. Human speech varies from about 50 to 1,000 cycles 
per second, and small differences are important. 


To overcome this obstacle, Air Force scientists first tape-recorded 
39 basic speech sounds, called phoniums, such as “th” and “in.” 
Each of the 39 produces a different pattern on the tape. Prac- 
tically any word in English can be duplicated by combining the 
appropriate phoniums. Next these phonium recordings were 
slowed down (to % the original speed) so that the human skin 
could discern the frequency differences among the phoniums 
when they were played back. 


Volunteers then learned the 
individual phoniums, as trans- 
mitted to the skin by the vi- 
brations of a small plate. Once 
these were learned, the pho- 
niums were combined into 
words. Finally, complete 
messages were transmitted. 
The plate can be placed any- 
where on the body. 
Feelie communication could be more practical than conventional 
methods when pilots are flung out into space. Although space 
travel might affect an astronaut’s sight and hearing, the sense of 
touch should not change. 


Explosive decompression in chocolate cookies. Aviation experts 
haven't figured out what to do about exploding suitcases, but 
they have solved the problem of the chocolate marshmallow 
cookies. Seems that stewardesses on British European Airways 
jetliners complained about the cookies blowing up all over the 
cabin. Intensive study revealed that the cookies, baked on the 
ground, had sealed in air at sea-level pressure; when the plane 
reached altitude and air pressure dropped ... whammo! Solution: 
Tiny holes are now be wr in the bottoms of the cookies to serve 
as safety valves. What chocolate marshmallow cookies are doing 
in an airline’s cuisine is still a mystery. 
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You Can Make a BIG LINE 
of Concrete Products 
on a SMALL INVESTMENT 


Brick . . . patio stones . . . screen block . . . flag- 
stones, slump brick and many other items can be 
made on the low-cost, easy-to-operate Gardencrete 
Machine. $1.00 worth of material can be turned 
into $5.00 to $8.00 worth of products to build 
patios, planters, walks, barbecues, walls, ter- 
races, ete. A cash-and-carry 
large, waiting market. Every home can use 
Gardencrete. 


As Little as $810.19 Cash 


Can procure you a Gardencrete Machine, with 

up to three years to pay the balance. Easy to 

set up in shed or garage. Gives opportunity to 
turn idle hours into profit 
and build a spare-time ac 
tivity into a full time enter- 
prise. Full information in 
4-color brochure — free. 
Write today. 


COLORCRETE INDUSTRIES, INC. 
705 Ottawa © Holland, Mich. 


GARDENCRETE 


business with 


WATCH REPAIRING 


Learn to repair Swiss and American watches. It's 
profitable. Unique 
shows you how step by step. Shop method home 
training 


fascinating, Sweazey System 


Low terms. Diploma awarded 


CHICAGO SCHOOL OF WATCHMAKING 
2330 N. Milwaukee, Dept. 460, Chicago 47, Ill. 


300 POWER..... 


Complete $3 .98 

Telescope Lens Kit postpsie 
Conquer Space, Explore the Universe, Planets, oon craters, New Stars, 
ete. Complete Lens Kit consists of 8 inch focal length ground and polished 
pbjective lens, ¢€ aes for 50 POWER, 100 POWER, 158 POWER, 

POWER, 2 ER, 300 POWER, and all necessary lens fittings 
Easy to make from simple step by step instructions. (Tripod and mount 
not included.) Money back guarantee 


BUSSE SALES CO., Hartford, Conn., Dept. PS-87 


 §TART YOUR OWN 
MONEY-MAKING BUSINESS 


Clean rugs on customers’ floors—upholstery in their 
homes—even painted walls—with highly efficient 
electric machines which are making big money for 
others and giving them independence. Write today 
for complete information, It's FREE! 


VON SCHRADER MFG. CO., Dept. 611 “R” PL, Racine Wis. 





only 


Big oppc ‘tunities in this fasci- 
nating, profitable trade. Earn 
quickly—step into a well-paid 
job or start a business of your 
own, full or part time. Learn 
easily at home, ali materials 
and special tools supplied. 

Mail Coupon for FREE book! 


EARN WHILE 


{ ) YOU LEARN 
1 | Send for 


FREE BOOK 
PS OOOO, 
| Locksmith inst., Dept. 206, 150 Pork Ave., E. Rutherford, W.J. | 
| Please send FREE and without obligation tllustrated book. 
Name 
Address 
| City ... 


RCA WILL 
TRAIN YOU 


FOR A LIFETIME CAREER IN 
General Electronics 
TV Servicing 
Automation 

Color TV 


SEND FOR 
THIS FREE © 
64-PAGE 
“CAREER” 
BOOK 


RCA 
INSTITUTES INC 


TODAY! | ae 


Countless opportunities are open in the rapidly expand- 
ing world of electronics. RCA Institutes offers you the 
finest of training at home in your leisure hours. Pay only 
as you learn. No previous technical training required. 
Courses for beginners and advanced students. 


A Service of Radio Corporation of America 
In Caneda: RCA Victor Company, Ltd. 
5575 Royalmount Ave., Montreal 9, Que. 


ree ee we er wren eer nee 


1 RCA Institutes, Inc., Home Study School Dept. PS-60 | 

1 350 West Fourth Street, New York 14, N. Y. 1 

| Please rush me your FREE illustrated 64-page book “Your 1 
Career in Electronics,” describing your home training 
programs. No obligati No sol will coll. 





| Nome. eeeeee occcccscccccccececccccecces ++ Age... 
(please print) 


| BARTOEE occccccccccccccccccccccccccccccecesscesess 


. Zone..... State. 
I Korean Vets: Enter discharge date 


ee ee ee ee 


Resident Schools in New York City and Los Angeles. 
Catalog on request. 


eeeeeeee 





“i 


Lad 
an 





Short Cut 
Cod Sob, 


Learn Auto Mechanics 
at Home in Spare Time 


The auto-repair industry 

makes it easy for you to 

gain success! Consider 

the rewards: A mechanic 

earns excellent pay—up 

to $3 an hour. He works 

steady—there are 100,000 job 
opportunities. He can go in busi- 
ness—America needs 25,000 more shops. 

Let CTI train you at home. Along with simple, illus- 
trated lessons, you get professional Meehanic’s Tools 
and fine-quality Testing Instruments. I also includes 
instruction on Diesel Mechanics or Body & Fender 
Rebuilding at no extra cost. You may earn cash as you 
train. Mail coupon today for booklet and lesson samples. 


COMMERCIAL TRADES INSTITUTE Dept. A1l278 ;— 
1400 Greenleaf Avenue + Chicago 26, Illinois | ~~~ -—} 
Send booklet, Make Big Money in Auto Mechonics. 





em 
4018 wicnaens 


Nome Age 





Address. 





City Zone__ State___ 
Accredited by National Home Study Council 








ll ot 


you can always 


BE SURE OF A JOB 


eae 
FOLEY SAW FILER 


Have you been laid off—or afraid you may be? If you want security. 
plus a bigger incom: too—den’t look for a job—start your own spare 


time business. In his first 2 months J. P. Robitaille earned $300 
with his Foley Saw Filer. From his starting day R. T. Hart 
made $600 in 4 months. Frank P. Layne wrote—‘‘In our town 
of 2.800 instead of 200 to 300 saws I did over 1,500 the first year, 
averaging about 1.50 each, 

FREE booklet ‘‘MONEY “Ey FACTS’ shows you how to 

get business. The new Model 200 Foley sharpens hand, band 

and both ‘‘combination’’ and memes circular saws. Use oar Time 

Payment Plan—pay for the machine out of your CASH profits. 

Send coupon today—no obligation, and no salesman will call. 


j Fotey MFG. CO., 619-0 Foley Bidg., Minneapolis 18, Minn. 


Send Free Booklet ene Time Payment Plan 
| on Foley Saw F 


Name 
Address. 
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af? CAT KIT” 


14 FT. CATAMARAN BOAT KIT 


NEW 


EASY 
TERMS 


18 ft. roominess, sea $979 
worthiness, at Taft's low, low mass 


production price. Other models from $42 Freight Paid 


TAF T MARINE WOODCRAFT 
626 91m Ave. N. E. 





NO MONEY DOWN! 


Florida = 


Lovely % acre sites in Central Florida hills, 
lake, grove area $395, no money down, 
$10 a month « Suburb of Ocala, high and. 
dry « Streets, utilities « 22 miles to Gulf 
Beaches « Fish, hunt « Invest or retire, 
FREE color folder « Write Dept. 619-K, 
Rainbow Park, Box 521, Ocala, Fla. 
AD 59067 





MATH LABORATORIES--30 North La Salle St 


Uw PORTABLE COMPUTERS 
Solve Math Problems Instantly! 


Computer A — Fractions ond Decimals 
Computer 8 — Multiplication and Division 
Computer C — Ratio and Proportion 
Computer D — Trigonometry 
SPECIAL—Set of ali 4 $2.98 
ompiete use monvols included — Money Bock Guorantee 
Send check, cosh or money order — no C.0.D 


be 
Se ZA:4Xx* 
SINE A* > 


Chicago, til 


$3.25 or 2 FOR $6.00! 
With 40 ft. of wire. Additional wire 3 a ft. 
TESTED AND GUARANTEED 


Write for free list of all types of telephones. 
Shipments F.O.B. Simpson, Pa. 


TELEPHONE ENGINEERING Se. 


Dept. GAO oS. Pa. 





When Writing io pin. 8 
Please Mention Popular Setence 








ELECTRONICS BATALOG 
plus every néw issue for | year 


Yours free if you act now! Radio 
Shack’s big 312-paye catalog featur- 
ing the newest and best in electronic 
equipment! Stereo, hi-fi, ham radio, 
tapes and scores more items for ama- 
teur, pro. Also receive FKEE sub- 
scription to all new issues for year! 


MAIL COUPON. NOW 
Radio Shack Corp., 730 Commonwealth Ave., | 
Boston 17, Mass., Dept. 6 
Send FREE Catalog—Also every new issue | 
for 12 months, o yeor’s subscription Free. | 


Name 





Address 
Post Office 
or City. Zone. 





State. 














LEARN TO EARN 


HIGH WAGES §%' 


AS A HEAVY EQUIPMENT OPERATOR 3 


Secure a high paying future in the 
exciting construction industry today ! 
Learn to operate bulidozers, draglines, 
cranes, back hoes, scrapers and motor 
graders on our actual construction 
projects |! 

@ ONLY CONTRACTOR OWNED AND OPER- 
ATED SCHOOL IN WORLD @ ASSOCIATE 
MEMBER ASSOCIATED GENERAL CONTRAC- 
TORS @ MODERN EQUIPMENT @V.A. 
APPROVED FOR G.1. TRAINING © BUDGET 
PAY PLAN AVAILABLE 





WRITE TODAY 


WESTIE — 


RN NATIONAI 


Dept. F-5 Box 510 
Weiser, Idcho Phone 910 








PLASTEX INDUSTRY needs 
seale for big productio f 
Goods, Novelti 








Get results as no othe 
your — 
awe r 


“$0. ab ° "TSo" ib. “set $23.48 
$15.98 © 200 set $29.98 
appr =. 17 ee" sutra wts. I5e 


per Ib. Send 50% cast a der today 
DAN LURIE BARBELL CO Dept 0-F 52 $6 Bristel St Bhiye 12, WY. 


Buy and Hold 
U. S. Savings Bonds 


MAKE GOOD MONEY SOON 
Bf IX APPLIANCES 


Tremendous jump in electrical appliances 

and devices has increased need for service- 

men. Good money-making opportunities for 

young and older men. Benefit soon these fire 
ways: (1) fix appliances after hours, weekends; (2) have full time 
service shop; (3) fill job openings being advertised; (4) go into 
sales and service business; (5) save, fix own appliances. Begin- 
ners learn at home. Professional Tester Kit furnished. Low 
-. monthly terms. Information free. Mail coupon. 

— ae oe ome oe oe 


| NATIONAL RADIO INSTITUTE BFO 
| WASHINGTON 16, D.C. 














FREE CAREER 
‘=tele),4m =a: 





To guide you toa 
successtul future in 


METALLURGY 


MECHANICAL 
ENGINEERING 


AIR CONDITIONING 
INDUSTRIAL 
TECHNOLOGY 


This interesting pictorial booklet tells you 
how you can prepare for a dynamic career 
as a Mechanical Engineer or Engineering 
Technician in such rewarding fields as: 
DEVELOPMENT + RESEARCH + SELLING 
PRODUCT DESIGN + PURCHASING 
QUALITY CONTROL + TIME STUDY 


Get all the facts about job opportunities, 
length of study, courses offered, degrees 
you can earn, scholarships, part-time work 
— as well as pictures of the Milwaukee 
School of Engineering’s educational and 
recreational facilities. No obligation — it’s 
yours free. 


MILWAUKEE SCHOOL OF ENGINEERING 


Pwd ete) SR te), Bagele’ Ss. 


Milwaukee School of oa an 
Dept. PS-660 1025 N. Mil kee, Wis. 
Please send FREE ‘Your poate booklet 


I'm interested in [] Metallurgy () Air Conditioning 
0 Py Wheetrinal Eneineeine Mechanical Engineer- 





Sa 
PLEASE PRINT 


Address 


City Zone State 

0) I'm eligible for veterans education benefits. 
Discharge date > ™s-118 

Lmauesesnanaanneeeocnssaneennud 
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CASH BIG 
PAY CHECKS! 


Train Now tor 
more success, 
greater security 


LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


Check the want ads in any newspaper—SEE the big- 
pay opportunities open to you as a draftsman, What’s 
more, you can learn this well-paid, prestige profession 
at home—quickly, easily! No special] talent needed! 
xet complete, step-by-step Chicago Tech lessons in the 
mail, spend a few pleasant hours studying each week 
In a short time you'll be a well-trained draftsman, 
ready to take your pick of many good jobs. Act now! 


FREE INFORMATION—MAIL COUPON TODAY! 
Get FREE TRIAL LESSON pilus infor- 
mation about C.T.C. practical training. 
Learn what successful Chicago Tech 
graduates say about high pay and op- 
portunities in drafting. No charge, or 
obligation. 


SHinois J 
me E Lesson with information about big oppor- 
4 tunities in DRAFTING 


. State 
boccacacncscscsesusassncosccssed 


High School Course 


FM sul Many Finish in 2 Years 


Go as rapidly = time and abilities permit. Course 
equivalent to resident school work — prepares for college 
entrance exams. Standard H 8. texts supplied Diploma 


| Bulletin on request. No obligation 


American School, Dept. HA46, Drexel at 58th, Chicago37 


Play ight Away 


ANY INSTRUMENT 


Now it's EASY to learn ANY INSTRUMENT—even if you don’t 
know a single note ou play delightful 
yleces RIG wt AWAY Properly by note 
Simple as A at home, in spare 
time Sathour “teacher 
1,000,000 students 
1298 


Shows how easily you can learn 
FREE BOOK tnisic Write for it. No_ obliga- 

salesman wil) call. U. S. SCHOOL OF 
wusiC. Studio 156, Port Washington, New York. 


PRINT YOUR OWN MONEY! 


WZ Not really, of course. Uncle Sam doesn't 
approve. We'll send you an amazing new 
printing invention (weighs less than 10 
lbs.!) that makes money so fast one user 
says, its almost like printing $20 bills! 
Actually lets you turn out-on a small 
table in garage or corner of a bedroom—many printing jobs that 
are impossible on even a huge $5000.00 press. 
PRINT WITHOUT A PRINTING PRESS. Y es, with equipment so simple 
we supply it FREE with Instructions, you can actually under 
sell the biggest, most elaborate printing establishments on many 
types of printing —for theatres. gas stations, markets, stores 
offices, etc.. and just about ¢ business within 100 miles 
around. Screen-Print works on glass, metal, plastic, cloth 
leather — anything at all — on curved surfaces as well as flat 
YOU, TOO CAN MAKE BIG MONEY AT HOME. Cash in on this sen 
sational new home-business development. No experience needed 
Learn in a few hours! Some don't earn money, but some use 
spare time to earn up to $15 an hour — $100 or more a week 
WE SUPPLY EVERYTHING YOU NEED. Complete instructions, Screen 
Print equipment, enough supplies to start you making mone 
almost immediately, can now be yours for only pennies a da 
We guide and help you, supply step-by-step directions for build 
ing a profitable home business fast. Send for FREE details 
samples and exciting Home Business _4 No obligation 
Write TODAY SURE 
SCREEN PRINT CO. Dept. 16, 15127 S$ BROADWAY, LOS ANGELES 6, CALIF 


)BARBELLS 


140 Pound, CHROME SCLENS Be 

yell-Dumbbell set only $19 
100 This is our featare set and is the finest ~4 

cturec 

POUND th "adjustab weight Is the BEST 
fit; the ‘ONLY’ = ay to develop 
SET great strength and a perfect body. As the oid 
est and best equipped barbell company, BUR 

$ 80 gives value and prices no one can equal 

12. 

Extra 
Plates Only 


SEND FOR FREE CATALOG. 
12¢ Pound 


15 POWEI 


Lyndhurst 5. New Jersey 


abeascrsx 99-98 


CRITERION CO. “best. Pse- as. 331 ‘Church x. Marttord. —— 


MEN WANTED 


Moster o trade with o future 
Diese! mechanics im our shops 


AUTO DIESEL 
with tools on seal equipmer MECHANICS 
you learn Many of ovr 


$100 per week ond up. No previous experience necessary. Ocy and night 
courses. Approved for veterons. Write for free bulletin 


NASHVILLE AUTO-DIESEL COLLEGE 
226 7th Ave., M., Dept. 41 


Earn $100 Per 
Week and up 


Nashville 3, Tena. 





FROM 


$412975 


Anyone can operate— 
license issued by the FCC on request! 


The very finest Citizens’ Transceiver available! Excellent 
selectivity and sensitivity for maximum range. Maximum 
legal power. Dozens of features! 


WRITE TODAY FOR FULLY ILLUSTRATED BROCHURE 


fk) E. F. JOHNSON COMPANY 


} 202 SECOND AVE. S. W. © WASECA, MINNESOTA 








CHROME VANADIUM 6) Pc. det Wire Gauge 

29 Pc. DRILL SET ; CHROME VANADIUM DRILLS 
» Top quality 

import high 
Chrome Vanadium 
Drills designed for 
speed 
through 


ground 
precision ground tc sha s edges. Guaranteed to give years 
longest lasting contin po --x of satisfaction. A full 60 pc. set 
tainabiy;; will easily and cieanly Nos. 1 through 60. 
bite through hardwoods. piastics A 14.95 value 
aluminum, i the zhe NOW ONLY 

PLUS Me PP. & bb 
Same eet a 
with Huot 
container 


Also available with Turned Down 20 
Shanks to fit all 1%” 


4 
drills. In individual In plastic kit with $9.50 
pocket roll ° pod. marked pocket for pod 


75c ea. for Finest imported PRECISION PLIERS! 
@ Fiat NOSE © Combination © Diagonal Cutter © End e= 
Cutting Nippers © Round Nose @ One Side Fiat— 








ine Side Round @ Snipe 
FOR JEWELERS "TI . WORKEKS HOBBYISTS 
CRAFTSMEN OF hese superb European in- 
struments heat-treated h 
ricated to most exacting st 
All-over ground and polished to smooth 
hard surfaces. Jaw pt perfectiy to safely and 
securely hold even t most delicate object» —_ 
plier is 4” long and veritabie gem of precision anc - 
strength — 


\ J 75¢ each . . . . ALL 7 for $5.00 ppd. 
MONEY BACK GUARANTEE—Send Check or M.0.—C.0.D. Plus Fee 
SCOTT-MITCHELL HOUSE, INC. 








Deot. HC35. 415 S$. Broadway, YONKERS, NEW YORK 





BE FREE FROM TRUSS SLAVERY 

Surely you want to THROW AWAY TRUSSES FOR- 
EVER, be rid of Rupture Worries. Then Why Do you 
put up with wearing a griping, chafing and unsanitary 
truss the balance of your life? If you do, it will NOT 
be through necessity but through choice on your part. 

Now there is a new modern Non-Surgical treatment 
that is designed to permanently correct rupture. These 
Non-Surgical treatments are so certain, that a Lifetime 
Certificate of Assurance is given. Write today for our 
New FREE Book that gives facts that may save you 
painful, expensive surgery. Tells how non-surgically 
you may again work, live, play, love and enjoy life in 
the manner you desire. There is no obligation. 
Excelsior Medical Clinic, Dept. 46224, Excelsior Springs, Mo. 


| MADE $1,000 


«ee On imports! In one day that was 

profit on small mail orders shipped 

from abroad. I show you how to start 

this big profit business from your home 

in spare time. (No merchandise invest- 

ment needed). Write today for Free details and list of 
157 im to: B.L. Mw NGER, Dept. C246. 
1717 Westwood Bivd., LosAngeles 24. Calif. 


NEW! (=) BIKINI BRIEFS and 
AS TORSO ‘T’ SHIRT 


IN MATCHING COLORS 


Continental inspired for style. 

maximum support and freedom of 

motion. Made of 100% absorb- 
ent combed cotton. The ‘T’ 
Shirt is tapered to form fit 
on your y. Great for 
casual wear... accentu- 
ates your muscles. 
and ‘T’ 








from White, Black. Sizes: 
Medium and La . Bikini Briefs 
$1.35 ea. or 3 fer $3.50. Torso ‘T’ @ 
$2.00 ea. or 3 fer $5.50 ppd. 


; SATISFACTION GUARANTEED 
GRAYSON PRODUCTS INC. Dept. U-16, 210 Fifth Ave. N.Y.C. 18 


Sane ss 


AT HOME! 
EARN LL. B. DEGREE 


LaSalle’s famous Law Library—used as refer- 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law surpris- 
ingly fast, in spare hours at home, for business 
and professional advancement. 

hese 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 
plified manner. 

You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
step-by-step with personalized Problem Meth- 
od of instruction... you learn by doing—han- 
dling legal problems—not by memorizing rules. 

Send for two FREE booklets, ““Law Training 
for Leadership,” and “‘Evidence,”’ answering 
questions about Law and its value to you. 
Mail coupon below. No obligation. 

Accredited member, National Home Study Council 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 S. Dearborn St. Dept. 6831 Chicago 5, Ill. 


Send me your two FREE booklets described above, 
without obligation 





great glue for 
every job you do 


For Free copy of “Eimer’s Guide to 
Good Gluing’’ send stamped, self- 
addressed envelope to The Borden 
Company, PS60, 350 Madison Avenue, 
New York 17, N.Y. 


BORDEN’S PRODUCTS FOR THE HOME HANDYMAN 





Just Pick the Kind 
of Body YOU Want 


CHECK THE COUPON BELOW 
o++Prove to Yourself How EASILY 
You Can Have It... Almost 
Overnight! 


ust tell me, in coupon 
# below. the kind of body 
you want—and I'll give it to 
you SO FAST your friends 
will be amazed! ‘“‘Dynamic 
Tension,”’ my easy. 15-min- 
utes-a-day method, can 
make your chest and 
shoulders bulge . .. your arms and 
legs surge with power... your whole 
body feel ‘‘alive!”’ 
FREE 32-page Illustrated Book 
32 pages on how “Dynamic Tension’’ changed me 
from a 97-lb. weakling into “‘World’s Most Per 
fectly Developed Man’’—and what it has done for 
others. Mail coupon NOW! Charles Atlas, Dept. 16. 
115 E. 23rd St.. N. Y. 10, N. Y. 
Seaseeeeeeeseeeeeeeeasaaneseaaae 
CHARLES ATLAS, Dept. 
11S East 23rd St., New York 10, N. Y. 
in Engtand: Chitty Street, London, 
Dear Charies Atlas—Here’s the Kind of Body I Want: 
(Check as many as you like) 
C) Slimmer Waist, Hips [}) More Powerful Arms, Grip 
() Broader Chest, Shoulders (|) More Powerful Legs 
C) More Weight, Solid C) Better Energy, Sleep 
Send me, absolutely FREE, a copy of your famous book show- 
int how “Dynamic Tension’’ can make me a new man. 32 
pages, crammed with photographs, answers to vital questions, 
and valuahie advice. No obligation. 


Name 





(Please print or write plainly) 
Addreas 
City. Zone State 








omer wire RAINBOW ROCK 


+ « « world’s most beautiful siump brick. Cuts 
building costs by one-third. Sell ail you make to 
contractors, supply houses, others. Needs no spe- 
cial skill. Operates indoors or out from common 
electric socket. tected franchise. We help you 
start. Write for FREE facts. 

Praised by architects, builders. Mokes inside, 
outside walls, fences, porch fireplaces. 


GENERAL ENGINES CO., IN 


Dept. SR-60 Route 130, Thorefare, N. J. 





ENGINEERING 
+} of 1, [ed = 


DEGREE IN 
27 or 36 MOS. 


ACCELERATED YEAR-ROUND PROGRAM prepares for early employ- 
ment in flelds of ScIENCE AND ENGINEERING. Regular 4-year 
program for B.S. Degree completed in 36 months, special 
engineering degree program in 27. Classes start quarterly— 
June, September, January, March. QvaLity EpUCATION. Grad- 
uates employed from coast to coast. Government approved for vet- 
eran training. Students from 50 states, 40 countries. 20 build- 
ings; dorms, gym. Campus. SAVE TIME AND MONEY. EARN 
BOARD while studying. Write for catalog and complete information. 


INDIANA TECHNICAL COLLEGE 
660 E. Washington Boulevard, Fort Weyne 2, Indiane 





[ Aeronautical Engineering 
C Chemical Engineering 
[) Civil Engineering 
C) Electrical Engineering 
C) Electronic Engineering 


| 

noe Mechanical Engineering | 

OC Metallurgical Engineering | 

C- Physics 

() Chemistry | 

O Mathematics | 
I 
l 
4 


Name. 





{ Adarens 
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TIRED OF HIGH RENT? 


ow luxurious suburban WOStL Bhemeas can save money and 
roving Comes fully y furnished cluding 
r appliances. Modern mobilehom ave every home com 
oned air provides co F 
have convenient spacious 
¥ obility. easy care minimum | 
TRAILER or Ics the magazine of luxury low cost living 


SPECIAL OFFER $] .00 


wa 
_ 4 month subscription only 


Suite 1517, 28 E. Jackson Bivd., Chicago 4, I1!. 





for a wonderful pastime or 
excellent earnings. Master car 
tooning at home in a few short / 
weeks without waste of time or 
effort through the Famous System of M: 
Training. Send for Big, iustrated FREE Catalog! 


CONTINENTAL SCHOOLS, INC., Dept. B-6 
4201 South Broadway, Los Angeles 37, California 


iro ELECTRONICS 


° py leads to success as technicians, field engineers. 
a commun mntesmens. guided gy computers. 
: saomation. Basic & advan courses in t 
Assoc. degree in 29 mos. B.S. obtainable. EC PD sccredited 
approved Graduates with aj . Start ept 
Dorms, campus. H.5§ equivalent. atalog 


VALPARAISO TECHNICAL INSTITUTE 
s VALPARAISO, INDIANA 





BiG! SEND FoR 
TRATED CATALOG Now! < 
Making substantia) incomes. 
— ess quick! 
easily 
mt. * Appraising, 
related subject s uoy 
rooms in leading cities. Diploma awarded. Write 
ee for uy? sons B.’ » c. piiaeste rs 
Korean Veterans 
WEAVER SCHOOL oF REALE ESTATE (Est. 1936) 
S Grand Ave Kansas City. Mo. 


41@ WRENCHES 99 


16 WRENCHES 77¢ 


8 drop forged chrome-plated pan ire 





f ; other side open 
to 16°—gives you use of 
INCHES! NOT 1 960 

plus 23¢ post. Rush $i for 
delivery. Money Back Guarantee. 


THORESEN, Dept. 7-¥-701 
585 Water Street, New York 2, N.Y. 


When Writing to Advertisers 
Please Mention Popular Science 


CARBIDE CANNON 
fom 


mamite hiast! 
! Mighty roar 
y 4 








back guarantee. 

+ aay ~ $3.95 vw > 45sec 

post, SEND $4.40. 17-in. Ly y ese See 2a B $9.50. Ammu- 
nition 39¢ tube (500 shots 


JOHNSON SMITH CO. ' carr. rr. 892. on Sowelt 7, Michigan 








NEW 
aa 


6-SHOT 
REVOLVER 


Fires both .22 short & tong ammo. This sensational NEW 6-shot 
Rosco Vest Pocket .22 revolver is a tremendous value at 3 times its 
price. Made in W. Germany, well-made, exceedingly ac 
curate handgun ri eet » Rem. Western & Peters 
Long & Short ammo. Features ate loading. trigger adjustment 
screw-in ejector rod. Has STEEL *RIFLED BARREL 
sights. Easy and fun to shoot. Terrific for 
pasting or as a home defense a Only 
$2 100 cme ammo $1.30. Shipped F.O.B 
les express ges end cash, check or M.< 
quire $7.50 deposit Satisfaction guaranteed Purchasers must be 18 
years old. Res. of L. A. & vicinity. please purcha at 
SEAPORT TRADERS, INC., Dept. Ps s-6 
41221 S. Grand Ave. Los Angeles 15, Calif. 


varmint 











m7 Earn $8,750.00 your First Year 
»\\—— Start part- -time if employed ll be trained bya nearby 
dealer and at 5-day training school. As carpet-uphoistery 

cleaning expert, you provide 6 services to multiply prof- 
its and customer satisfaction. No shop needed. Just 2 
average jobs a day nets $8,750 first year. We help build 
your business with 27 continaous services: counseling, 
nat’! advertising (McCalis, Parents, House Beautiful, 

others), newspaper ads mats, ete. Send for FREE booklets. 
DURACLEAN CO.. o- 186 Duractean Bidg., DEERFIELD, KLLINOIS 


LEARN 
MEAT CUTTING 


Train quickly in 8 short weeks at Toledo for a 

bright ‘— with any in the viel meat 

busine pa) f , HA 

PROFITABLE MARKET OF you R 

id after een. Diploma given. Job help. 
esstul gradua 

FREE ¢ 


nd NOW for at sles No obligation. G 


p nel ved, 


Se: I 
‘IONAL SCHOOL OF MEATCUTTING, wont. 51-F, Toledo 4, Ohio 


oars $1000 aMonth 


2 PRESTO. Science's New Miracle Fire 
a Extinguisher. So can ! Amazing tiny new extin- 
isher ends fires fast as 2 seconds G snoneneee 20 years! 
_ for only $4 rite for FRE les Kit. No obliga- 
NDUSTRIES, INC., so ae P-16P 
a4 Hy 32nd Street. New York New York 


PRESTO ov 


VE A 
OWN! 








TRAINED 
MEN 


Operate big construction machinery 
scrapers and dozers. One 
Plenty of machinery 
by contr 
Rush coupon for details 
opportunity of a_lifetir 
—_— —_—_— 
ENGINEERING EXTENSION SERVICE 
Texas A&M College System 
x 236FE. Dept - 
College Station, Texas 


dragiines, shovels. 4 
* actual operatir 


and the 


Name —E 


Address — — 
City 











PIP 


AUTOMOBILE MECHANICS GUIDE. 1132 Pages 
HOME APPLIANCE SERVICE GUIDE. 864 Pages 
TV & RADIO SERVICE LIBRARY. 2 Book Set 
HANDY BOOK OF ELECTRICITY. 1052 Pages 
PLUMBERS & STEAMFITTERS GUIDES. 4 Sook Set 
CARPENTERS & BUILDERS GUIDES. 4 Book Set 
DIESEL ENGINE MANUAL. 640 Poges 
WELDERS GUIDE. 608 Pages 
MATHEMATICS MADE EASY. 672 Pages 
MACHINISTS & TOOLMAKERS HANDBOOK 
WIRING DIAGRAMS. 304 Pages 
REFRIGERATION & AIR CONDITIONING 
ELECTRIC LIBRARY. 10 Volume Set 
BLUE PRINT READING. 448 Pages 
MASONS & BUILDERS GUIDES. 4 Book Set 
ELECTRIC MOTOR GUIDE. 1056 Pages 
Ol BURNER GUIDE. 416 Pages 
SHEET METAL PATTERN LAYOUTS. 1152 Pages 

No SHEET METAL WORKERS HANDY BOOK. 448 Pages 

No. 43 DO-IT-YOURSELF ENCYCLOPEDIA. 2 Book Set 

No NEW MECHANICAL DICTIONARY. 712 Pages 


7-DAY FREE EXAMINATION 


SEND NO MONEY + the postman nothing! 


1250 Pgs 


1360 Pages 





HERE 1S ALL YOU DO 


g 'S EASY TO ORDER: In the No-Risk Ma 
on ber mi 





THEO. AUDEL & CO. — Self Publishers Since 1679 sé 
49 'W. Tied Grrect, Mow York 10, HY 
Please mail me for 7 days’ FREE EXAMINATION the books | have circled 

I agree to mall $2 in 7 days on each book or set and to further mail $2 « 
month om each book or set ordered until | have paid the purchase price. pilus shipping 
costs. /f | om not completely satiafied my Audel Guides | maey return them 
NAME___ 


ADORESS. 
OCCUPATION __ 


EMPLOYED BY. . . " non 

’ 2 3 4 4 6 7, wn Check Were fer Free 

upM“w 6S 8& @ DW MM 2 6M 4S (44 Complete Catalog 
SAVE SHIPPING COSTS! Check here if you enclose complete pay- 
mont with order We poy postage chorges You hove some return privilege 








Everything You Need for 
UNDERWATER 
Sports and Adventure 
DIVEMASTER 
SKIN AND LUNG 
DIVING EQUIPMENT 


Leading nationally known and for- 
eign made products. Inspection 
tested at money saving prices Un- 
derwater Breathing Avparatus 
Swimming Masks and Fins. Diving 
Masks Spear Guns, Water Skis. Div- 
ing Suits etc. Send 25c¢ for big l- 
tustrated Catalog. 

ater inquiries invited) 

DIVEMASTER 

Dept. PS-60 

5637 W. 63rd Place Chicago 38, til 


a 
eV AP Wale), Mery 433°] 


SPECIALIZED EDUCATION / PROFESSIONAL 
TRAINING ...only 16 months te 2 years 


Top-poy _Prestige positions, bright future in aviation. Job 

ies waiting for you as soon as you're ready. Air- 
frome ond Powerplant Technicion, Aeronautical Engineering 
Technologist, Business or Executive Pilot. Closses in Miami. 


SEND FOR FREE 80-PAGE BOOK 
Embry-Riddle Aeronautical Institute 
Dept. $ Miami, Florida (Founded 1926) 
Nome. . 
Address. ....ee0+ 
\ itv ° 




















Get Into One Of Today’s 


—ELECTRONICS 


ELEVISION 


RADIO-ELECTRONICS 


Train in the New Shop-Labs of Oldest, 


Best Equipped School 
OYN & of Its Kind in U.S. 
Founded 1899 


in Chicago—Electrical and Electronic Center. Prepare for 
a better job and a successful future. Train on real equipment 
— no advanced education or previous experience needed. 
Lifetime employment service to graduates. Part time em- 
ployment help to students. Finance Plan—enroll now, 
pay most of tuition later. 
FREE BOOK — Mail Coupon or write to address below 
for Big Free Illustrated Book—‘“‘Guide to Careers.” 
Information comes by mail. No obligation 
and NO SALESMAN WILL CALL. 
COYNE ELECTRICAL SCHOOL 
Chartered as an Educational Institution Not for Profit 
1501 W. Congress Pkwy., Chicago 7, | wt, Dept. 
COYNE ELECTRICAL SCHOOL, Dept. AO-4C 
1501 W. Congress Pkwy., Chicago 7, mm. 
Send FREE Book, “Guide to Careers” and details of | 
all training you offer. I am especially interested in | 
C) Electricity C) Television (] Both Fields 


Nene. 
Address 


City State 








= —— —— — (| understand no salesman will call) ——— oe 
Superior’s New Model 70 UTILITY TESTER® 
FOR REPAIRING ALL 


ELECTRICAL APPLIANCES 
MOTORS - AUTOMOBILES - TV TUBES 


As an electrical trouble shooter the Model 70: 


© Will test Toasters, trons, Broilers, Heating Pods, 
Clocks, Fons, Vecuum Cleaners, Refrigerators, 
Lomps, Fi » Switches, Th . ote 
Will test all TV tubes for open filaments, inter- 








Current, Resistences, Leckoge, ete. 
Will measure current ) coneumption while the 


© eer @ sensitive direct-reading re- 

sistance range which will measure all resist. 

ences commonly used in electrical oppli- 
ences, motors, etc 

@ Leckage detecting circuit will indicate 

continuity from rere ohms to 5 megohms 
(5,000,000 ohms) 


As an Automotive Tester the Model 70 will test: 


© Beth 6 Volk ond 12 Volt Storage Batteries © Generators © Starters © 
Distributers © ignition Coils @ Reguictors © Releys . Cirevis Breokers 


Model 70 comes complete incivding 64 page book, only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 








MOSS HECTRONIC, INC 
Dept. 0.760, 3849 Tenth Ave., New York 34, N.Y. 
Please rush Model 70. If satisfactory, I will pay on 
terms specified. Otherwise I will return tester. 


‘Try it for 410 days Detore you | 
buy. f completely satiefied 4 
then send $3.85 and pay | 
belence at rate of $4.00 per; 
month for @ months — Mo ; 
Interest or Finance Charges , “ame 
Added! if not completely ¢ 

return to us, ne | 





ON 28 tate 
Ce Ls 


Oe es ee errr 
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engineering degree in 27 months 


Share rewards awaiting college men .. . higher income 
. advancement. Important firms visit Tri-State cam- 
pus to interview seniors. Bachelor of Science Degree in 27 
Months in Electrical Engineering (Electronics or Power 
major), Mechanical, Civil, Aeronautical, Chemical Engi- 
neering. In 36 Months a B.S. in Business Administration 
(General Business, Accounting, Motor Transport Man- 
agement majors). For earnest, capable students. Smal! 
classes. More professional class hours. Well-equipped. 
new and modernized buildings, labs, dorms. Modest 
costs. Year-round operation. Enter Sept., Jan., March, 
July,. Founded 1884. Write J. F. McCarthy, 

Director of Admissions for Catalog and “Your 

Career in Engineering and Commerce” Book 


REST! 


CRIME DETECTION! 


We have taught thousands this exciting, profitable, pleasant 
Let us teach you in your own home. Learn Fin- 
*rinting, Firearms Identification, Police Photography, 
Seeret Service Methods thoroughly, ec at small cost. 
Over 800 of all American Bureaus of ; 
dents or graduates. Write for FRE 
spondence Schoo 


INSTITUTE OF APPLIED SCIENCE. 1920 Sunnyside Ave., Dept. 136A, Chicago 40, [li 











TRAINED AND SKILLED MEN IN 


CLOCK AND WATCH REPAIR 


Are Needed in Watchmaking, Electronics, Defense, Aviation. 
and other technical and precision instrument fields. NOW IS 
THE TIME TO LEARN THIS VALUABLE TRADE. But, 
Before You Enroll in Any HOME STUDY Course in Watch- 
moking, Write for Your Copy of “‘LEARN THE FACTS.’’ 
KANSAS CITY SCHOOL OF WATCHMAKING 
1220 Admiral Bivd. Kansos City 6, Missouri 


RUPTURED? 


TEST THIS TRUSS FREE FOR 30 DAYS 


Wear a Web for strong support and 
lasting relief of reducible inguinal 
rupture. If not satisfied after 30-day 
trial, purchase price refunded in full. 
Write now for free book onrupture care. 


WEB TRUSS Co. Dept. PS-6, Hagerstown, Md. 





MUSCLE BUILDING 
INFORMATION 
Sensational New Methods 


Less Time—Less Effort—Better results 
BODY-TONE, Gox 638-E, North Miami 61, Fic. 











When Writing to Advertisers 


Please Mentiou aeaemert Science 


| a make your own Gems ) 36°° 


he Gem Maker c« omplete with all 

necessary equipment 

diam< ynd blade for ak 

grinding, shaping and 

instructions. The c« mmatete pr 

less motor and belt for only 
Burlington, Wisconsin 

day for information and litera- 

ture. 


B&l MANUFACTURING CO. 
Dept. S, Burlington, Wis. 








$ MD - he | This Sealed 
‘ 4 Book 


LOANED 


A WEEK Anp up { A gy me 


BE AN AUTO-DIESEL 
EXPERT — LEARN 
A TRADE YOU LIKE 


You learn fast in our shops because you learn THOUSANDS EVERYWHERE 
with tools on real equipment. Students short of ACCLAIM THIS 


money may earn most of their expenses by doing 


part-time work. Experienced instructors explain 
WHY and show you HOW, then you DO IT YOUR- 
SELF. Forty years’ experience 





training men 


Successful graduates in 50 states and many 
foreign countries Many of our graduates earn 
$125 a week and up Approved for veterans 


Day and evening classes. Free bulletin-write today Have you unrealized He = the 
NASHVILLE AUTO-DIESEL COLLEGE better things of life always just beyond 
226 7th Ave., No., Dept. 42, Nashville, Tenn. your reach? 
Times have changed—but have you? 
- “ — - * Adopt a new psychology of life and 
MASTER YOUR PROBLEMS. It takes 
(~ MY SPARE TIME HOBBY MAKES ME no greater mental effort to achieve re- 
$ 00 : sults when you know how. 
5 eara hour Let the Rosicrucians show you how, 
> by the use of simple laws, you can ap- 
CASH PROFIT py the pomees : your mind te Bring 
. 4 7 about startling changes in your life. I 
—Grover Squires you are sincere in your desire, write 
START YOUR OWN SPARE TIME BUSINESS or the free Sealed Book. It will point 
You can turn your spare time into Big out how you may obtain this most help- 
Cash Profits with your own COMPLETE ful information. Address: Scribe S.R.L. 
SHARPENING SHOP...Grind saws, e e 
knives, scissors, skates, lawn mower 
blades... all cutting edges. Your Own ( 7 he Rosicrucians 
Cash Business with no inventory right o 
at home...no experience needed AMOR 
FREE BOOK tells how you can start SAN JOSE, CALIFORNIA, U.S. A. 
your Own spare time business while you 
are still working at your regular job. 
Low Cost—time payments only $15.00 a 


month. Send postcard today. . Beauty by 
BELSAW SHARP- ALL CO, 700 Field Bidg., Kansas City 11, Mo. 


MAKE °5°°AN HOUR IN SPARE TIME Coforcrete 


BIG, EASY “AT HOME” PROFITS—METALIZING Can Earn 


It's so easy to earn Big Money right at home in fascinating new s 

spare time business. Little easy-to-run table-top machine re- High Incomes 
turns Cash Dollars fora few cents cost. We furnish everything . 

to put you in business for yourself, ‘eternalizing’’ baby shoes, 

and other keepsakes. Write TODAY for full facts FREE. No 

salesman will call on you. No obligation. 


WARNER ELECTRIC, 1512 Jarvis, Dept. M-3-F, Chicago 26, Ill. 


FLY YOUR OWN 


Bensen 


HELICOPTER 


fly build it : Beautifying buildings by Colorcrete is a business 
ath Cngine or as ~~ <e opportunity awaiting men of modest capital 
é ide : ave « everywhere. Owners of homes, stores, motels, 
schools — almost any type of construction—ore 
looking for means to give lifetime eye-appeal to 
drab or dirty concrete, stucco and similar ma- 
G der { $1 sonry surfaces. Colorcretors can do such jobs, in 
ver yee powered Gyro-Cot —_ little time and at little cost, and pocket generous 
B. tilding plans and kits oe o> aa ailable profits. Colorcrete is @ cementitious material, ap- 
; plied by air pressure. Tough, tenacious, endur- 
ing; 30 colors. Investigate this low-investment 
Raleigh. Durham diepene, a. C. | enterprise by writing for the Opportunity Book. 


COLORCRETE INDUSTRIES, INC. COl ORCRETE 
572 Ottawa Ave., Holland, Mich. 4 x \@E\E_ ® 





women 
fly d like it ti 0 Ord r 3- 
view draw =e 
specs ae sto of 
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MEN: = DON'T DYE YOUR GRAY 
HAIR LIKE A WOMAN'S! 

GROOM IN YOUTHFUL 
MASCULINE COLOR 


Men who have dyed their gray hair wish they hadn't. 
They're stuck with the tell-tale dye which slowly) 
fades leaving their hair streaked like a woman's. 

Now you can groom your hair each morning in 
seconds, and before your unbelieving eyes your hair 
has become not only natural, gleaming, healthy — 
it has regained your own youthful color. That's 
exactly what happens! As you rub in ColorGroom 
— just as you have been doing with your favorite 
hair dressing — it imparts to your hair the natural- 
looking color that will take off years from your 
appearance. And you're not stuck with ColorGroom. 
ColorGroom will not rub off on your pillow, yet a 
shampoo removes the color any time you wish. It’s 
just as simple as that ColorGroom is rich in lano- 
lin, is not sticky or greasy, And it is NOT A DYE! 

If you are not absolutely satisfied, return Color- 
Groom and get every penny back. Mailed in plain 
wrapper. 

Colors: Black, Brown and Blond. Send $1.98 for 
30 day supply of Colorgroom to: Brian-Lloyd Co., 

__ Dept. C-7, 11 East 47 Street, New York 17, N. Y. 








SENSATIONAL 
RECHARGEABLE 


ENDS 
REPLACEMENT 
NUISANCE 


NEW! 


PROVED IN SATELLITES 
Quality that can’t be imi- 
tated— Built by Sonotone 
to their famous satellite 
battery patents. 

Replaces two standard & 





D cells. 10 recharges cost 
lessthan 1¢. Never corrodes 
—operates in tempera- [Attes i Sifenn 
tures -40° to +160° 
OUTLASTS. 1,000’s 
OF ORDINARY 

DRY CELLS 
Enjoy this major improve- 
ment in flashlite service. A 
marvel of our scientific age 
Get years of brilliant light 
for home, s orts or job use. 
An ideal 


ADD 3% TAX FOR MICHIGAN DELIVERY 


| AERO QUALITY SALES CO. 
| 13711 &. SEVEN MILE RD., DETROIT 5, MICH. 


FITS ALL FLASHLITES 
OV-AC OVERNITE 


Ca 
Smet 


ood 


GUARANTEED 
BY SONOTONE 


| Z Quanry 
| = ame 
| 3 aporess 
| # CITY-STATE 














MAKE EXTRA CASH 
SHARPENING LAWN MOWERS THE MODERN WAY 


Start your own shop! Full 
or spare time. Earn many 
doliars in a short time. . . 
average $5.00 per hour 
Many mowers need sharp- 
ening. With MODERN’S 
Extra Heavy Duty LAWN 
MOWER SHARPENER AND 
BED KNIFE GRINDER you 
have 6 machines in one. 
All operations are done 
Quickly and easily. You 
make money from the start. 
Write for free details. 


MODERN MFG.CO. 


160 N. Fair Oaks Ave. Dept 
Pasadena, California 11-5 








REFLECTOR 


TELESCOPE Parts! 


_ peed 


Caracos 
of be a ) ae * 
(refundabie G nterestin . Pens 
a r Power or RESOLUTION a vow te pe 
af ation-packed 
pe manufac 


first order fe 
fr ae wt r Ay telesc 


“SOAST INSTRUMENT. | INC. 


Dealers inquire Dept. K 4611 Lens Beach 5, Callt 


LEARN UPHOLSTERY 


EARN 


YOU'RE IN BUSINESS RIGHT OF F—Practicai course, 
complete uphoisterer’s tools, materiais, frames, 
MORE all you need to earn while you learn AT ME 
N. Y. State-approved training in uphoistery, 
lel iad slip covers, etc. Big Opportunity Field. FREE 
Iliust. Catalog, FREE Sampie Lesson. Write 
Today. Approved for Vets. Accredited by N.H.8.C. 
Upholotery T Wades School, ‘oe MH-1612, 721 Sroadwey, New York 3, N.Y. 


EXCLUSIVE DOUBLE-BEARING 


HEAVY DUTY PUMPS 


(RRIGATE @ DRAIN @ CIROULATE « SPRAY 
Use 4 HP motor or larger iP for up to 6,200 GPH:; 
1,000 GPH 60 high; or : 000 GPH from 25’ well. 114” inlet; 
1” outlet. Stainless — rt TYPE X—2 oil-ic 
bronze bearings rust - 


vP s— 1 be 
| an PR id bearing model - $12. 95 





NTEE 
ar Pumps in All Sizes 
LABAWCO PUMPS, Belle Meod 4, N. J 


WANTED FOR CASH 


Will pay TOP DOLLAR for Surplus or Excess inventories of new 
Industrial Electron Tubes or Transistors! Any quantity from 1 to 
1,000. 

For speedy results furnish all details in first 
letter: 














JACK KAY 


Room 402 114 _— St. New York, N. Y 


Stop being SKUMIDEY ike 1 od™ 
Gsickly GAIN 25 LBS. of 


MUSCLES like | did 
roe mee amare PICTURE COURSES 
ai S FREE betore $1 price goes back 


1. How to GAIN MIGHTY ARMS 
3. 


FREE Photo Book =" 
of Strong Men Send 10¢ for postage for all 6 items 


Jowett Institute, Dept. PS-06, 220 Fifth Avenue, N.Y.1,N.Y. 
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Millions 





MEN PAST 40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 

If you have these troubles, particularly bladder 
trouble, then your condition may be traced to Glandular 
Inflammation ... a constitutional disease. Neglect of 
this condition often leads to premature old age and 

sometimes incurable malignancy. 

The Excelsior Medical Clinic has a New Free Book 
that tells how thousands of men have been successfully 
treated here at Excelsior Springs for Glandular Inflam- 
mation by NON-SURGICAL Methods. They found sooth- 
ing relief and a new outlook in the future of life. 

This Free Book may prove of utmost importance in 
your life. Write Today. There is no obligation. 


Excelsior Medical Clinic Dept. 86229 Excelsior _Spgs., Mo. 


SFT. SPECIALS — onot 


The aliy BIG 
7 Poorens new 
ren s 
*FUN- “*BUSINESS 

7 Just poi 

inflate & ty 

e Parties e Store Occnings 
e Schoolproms e Gas Stations 
e Picnics e Fairs 
e Beach, ete. e« Trade penny Ete 
Yours a fraction « 
inal < Order several they 
make wonderful gifts 


8 dic.—B0c eo. 2 for $1.50 
13’ dia.-$1.95 eo.-15° dia.-$2.95 ox. 
20’ dia.-$4.95 e0.-25' dia.-$5.95 ea. 
Postage pd. on ppd. orders 
Cal ree add eales tax 


FRANK SALES, ‘DEPT. P5660, 3828 Sunset Bivd., Les Angeles | 26, Gali. 


New, Booming ied of Typewriter 
Repair NEE you 
Earn in sparetime while 
experts AT HOME 
own shop. ot ° 
typewriters su ed te 
on. Iliws FREE. HOOK No obligat 


“Typewriter © ay eewarrEn REPAIR  Scuoot. Inc. 
Supplied Park Ave., E. Rutherford, N. J. 


SHORTHAND IN 


Famous SPEEDWRITING shorthand. 120 words 
eo minute. No symbols: no machines: uses ABC's. 

arn at home or through classroom instruction. 
Low cost. et 000 graduates. For business and Civil 
Service. ing available. 37th Ri Hh emees in 
Ey 400 BA ies. Write for FREE book 


veiling 
pss w. 42 St. Fd 36, N.Y. One 


t cacToRY SAVE 15%... BE 
Dace ALL ALUMINUM 
| sAL® |} DOOR 


_ ee NOW! DIRECT, FACTORY-TO- 
Easily assembled. Sim- Get yours while some are left at discoun 
ple directions. Installs price. Approved by the Design Institute 
in minutes. Even Mom @ America. Big 48” x 36” size. Fits any 
can do it. No special Choice of Turquorse, Coral-Rose, White. 
tools required. 

SCREWDRIVER, PLIERS money if stock is out 

AND ICEPICK DO 
EVERYTHING! 








MARKEE CORPORATION OF AMERICA, INC 
3975 NW. 25th STREET * MIAMI. FLORIDA 





> 
NATIONAL RADIO INSTITUTE CATALOG 


" g0-fT-YOURSELF ser CANOPY’ = 2 


GUARANTEED Ist quality. Money Back if ‘ 
not as advertised. We reserve right to refund POSTAGE AND ~ 


TRAINED MEN NEEDED! 


N INDUSTRY — ARMED FOR 
BIG PAY !— GOOD FUTURE! 
C) DIESEL C2 ELECTRONICS 


() auto () AUTOMATION 


NEVER BEFORE has the opportunity been so good 
for the properly trained mechanic and techni- 
cian to step into BIG PAY POSITIONS with 
rapid advancement and future security virtually 
assured. 
YOUR SUCCESS depends on the quality of train- 
ing you receive...and the reputation of the 
school you attend. 
YOUR GUARANTEE we are giving the best in 
mechanical and technical training is proved by 
the fact... High pay jobs in Industry, and rat- 
ings in the Armed ovens now waiting for our 
graduates. 
RESIDENT SHOP TRAINING is easier and costs less 
than you may think! We provide you with 
housing and part-time jobs while in school, 
plus free nation-wide placement service for 
graduates. 

Check subject above in which you ore interested and mail for 

FREE BOOKLET 


BAILEY Higa 


Technical Schools Eanes 


Veteran Approved AvTO 
1626 $. Grand, Rm. 50, St. Lonis 4, Mo. “SLL0I7S) 


Nome Age 
Street 
Town. 











Learn RADIO TELEVISION 
ELECTRONICS rome 


ethod trains for important jobs 
ngs higher paying, - 
knowledge, new skills, 

rain- 





real soon. Mail coupon for SAMPLE 
information. LESSON 





Washington 16, D. C. OFB 
Mail me Lesson and Catalog FREE. 








AUTIFY & PROTECT YOUR HOME 


\ : a 


-_— _ 
o> aa Pee 





gy FoR 
OU $39.9 


Ss 
at O°) 
| 4 ‘4 


Pr... 


\ ADD $1.50 FOR 
HANDLING 


-- 





~s 
‘AMAZING ANATOMICAL REPRODUCTION 


. LIFE-SIZE 
HUMAN 
SKULL 


FORMERLY $40 


NOW $795 
ONLY ppd. 


@ Accurate detail, contour, 
bone color and hardness 


@ Removable skull cap, 
spring-action lower jaw 


@ 4 year work, $20,000 
production tooling 


@ A triumph of modeling 
applauded by doctors 


@ A magnificent gag & 


Developed after years of work. conversation piece 
precise life-size human skull is 

fine for doctors, nurses, 

yers, teachers, students; 

for office, den or club. (And 

what a gag!—‘‘ideal’’ business 

partner; eye-catching store dis- 

play.) Parts snap together 

With display stand. anatomy 

identification chart. $5.95 ppd 


BANNER SCIENTIFIC CO. 
Dept. PS-6, 60 East 42nd St., New York 17, N.Y. 





ACCORDIONS '2 OFF! 


5 DAY FREE TRIAL—EASY TERMS 


rted 
Italian makes; over 30 models, $ Ds - FRE TRIAL. 
Life-time guarantee. Trade-ins are accepted. 
Bonus gifts. Easy terms, lowas $10 monthly. 
Catalog, low wholesale prices—FREE—write 


Accordion Manutacturers & be Pa 
2003 W. CHICAGO AYE... DI Pao, CHEN 2 


Take U 


Slack Time — Make Extra Mone 
FIX s 
New 4th 


MALL Al COOLED we NGINES 
—Contains 38 


available information on 7 Makes sb odets 
ing and repairing gas engines used on Chain 
Saws, Lawn Mowers and Go Karts. Edited by 
engineers and professional mechanics. Informa 
tion on 24 major manufacturers engines. 2 New 
sections added—American Marc and Homelite 
387 Makes and Models in ali including Lauson, 
Power Products, Briggs & Stratton, Clinton 
Cushman etc. 121 New engine models added 
with total of 387 models listed. 529 magneto 
and 947 carburetor r Is listed. 320 pages of 
practical down-to-earth information on 2 and 
4 cycle engines, 2 and 4 cylinder models 
Central parts dist utors listed. Authoritative 
section on ¢ fundamentals, Trouble 
shooting and vicing of ignition and carhu 
‘tor equipmen Section on trouble shooting 
beginners $4.95 postpaid. Satisfaction 
guaranteed or your money back. Send check or 
money order. Order now. Clip this ad 
Smaii Engines Service Manual. Dept. 760, 
1014 Wyandotte, Kansas City 5, Missouri 


CABINET MAKING 
LOW COST HOME TRAINING COURSE 
FOR BEGINNERS & ADVANCED CRAFTSMEN 
Make money. Learn skills and secrets of fine 
woodworking and tool use. Professionally pre- 


pared shop method training tells and shows 
how. Covers everything. Easy to master. 


INTERSTATE TRAINING SERVICE 
_DEPT. F-2, PORTLAND 12, OREGON 


Write fe _ 
free Bookie! 





evious experienc e needed, 
rything to “establish | _you in a secure, lifetime 
Susiness of your own. Send for free details today! 


HOME PACKAGING co. 
Dep't A-6, 2212 East Jesse Street, Los Angeles 23, Calif 


SERVICING RADIATORS!” 


— Hank Konter, Newcastie, Wyo. 
Make good money servicing suto- truck- tractor ra- 
diators. Easy to learn. 


— equ 
nates free y— , & 
you. fitable 





ZZ. NEW WORLD 
7” OF OPPORTUNITY 


it’s yours 


si IF YOU KNEW that 
professional homecare maintenance ™ — 
was the fastest-growing field for 
service and for products ... with 





ServiceMASTER’ 


WORLD FAMOUS AUTHORITY ON HOMECARE 





—— 


FIND OUT how much an 
investment you need to obtain such a 
franchise (surprisingly low, surprisingly 
easy arrangements) 


write ServicemMASTER 
c/o Marion Wade, Dept. 104 
2117 North Wayne Ave., Chicago 14, Illinois 





garage or service station. 


INLAND MFG. CO., Dept. PSM-6, 1108 Jackson St., Omaha 2, Omaha 2, Nebr. 
SM BUILD MUSCLES § feat Y BUILDER 


& Only ¢ 00 Body Builder 


Postpaid 





EATH with 09 


tor 
the more anced boaybul er to com. 
Dine wit with his reguiar training 

ali around muscte 





free muscie buliding 
MEDFORD. PRopucts, Inc. 
Dept. PS-5 _ New ¥ 











When Writing to Advertisers 
Please Mention Popular Science 


COLLEGE DEGREES 
ENGINEERING & LIBERAL ARTS 


HOME ‘STUDY 
Resident Classes also Available if Desired 
PAC 
ARTS & SCIENCSS 
Primarily a correspondence school — 
S719-S Santa Monica Bivd., Hollywood 38, Calif. 
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PROTECT YOURSELE* 


with this Fountain Pen-Type POCKET 


TEAR GAS 7% 


DEVICE...SIS VALUE 38 Special Cal 


S me ave na 
$ $9 ea 
for fc . 


Save On 
everything in 


electronics 


seno ror ALLIED’S 
BARGAIN SUPPLEMENT 


SAVE MOST on Stereo hi-fi systems ert 


and components, stereo records 
and tapes. See best buys in excit- 
ing build-your-own KNIGHT-KITSs®. 
Exciting 
Money -Saving 
Knight-Kits 


with | &- 





“SEND CHECK OR gy tne 
a. MONEY ORDER. NO COD's et 
“PUBLIC ae aoe OPT P-T NS. Nth St. Pia 2. Pa. 


rt F tended f 
‘ aws forbid 


Hundreds of special values in re- 
corders, amateur gear, P.A. sys- 
tems, test instruments, T'V acces- 
sories, electronic parts, tubes and 
tools. Send for your Free Allied 
Supplement packed with bargains 
and new electronic products. Save 
as never before! 





Earn While You Learn At Home 
Make up te $5 an heer, full or part-time 
m the competition-free field of Hydraulic 
Jack Repair. Millions of jacks in auto serv 
ice stations, truckers, body shops. riggers 
farms, need servicing. We show you HOW 
Easy step-by-step directions 

(2 Write for Folder PS-6, and Free Bones Offer 


Institute of eee Jack Repair 
P.O. BOX weed * BLOOMFIELD. N. JU 
ee Se licensed by NJ. Bd of Ed 


MAKE 
MONEY! 


REPAIR 
HYDRAULIC 
JACKS 


Stereo Hi-Fi 


ALLIED RADIO 


FREE 


ALLIED RADIO, Dept. 63-F SUPPLEMENT 


100 N. Western Ave., Chicago 80, Il. 
(C0 Send FREE Allied Supplement No. 195 


Nome 





Address 





Write today for a FREE copy of illustrated law book. “THE LAW- 
TRAINED MAN,” which shows how to earn the professional Bachelor 
of Laws (LL.B.) degree through home study of the famous Blackstone 
Law Course. All necessary books and lessons provided. Moderate cost; 
convenient monthly terms. Write for FREE law training book today 


Blackstone School of Law, 307 N. Michigan Ave. 
Pounded 1890 Dept. 120A, Chicago 1, Illinols 


ALL FAMOUS 
BRANDS! FARM 
TRUCK 
a AUTO a Successful, Safe, 


\ S THAN 5 up to 70° OFF REG. PRICE ume 
N HEADQUARTERS for ALL SPORT CAR THRE SilES BACHELOR OF SCIENCE 


FREE - SEND FOR YOUR FREE CATALOG - FREE! DEGREE, 30 MONTHS 


SAVE 2 YEARS’ TIME 


City 





of the 15 Modern 
Courses listed below 
of them will lead you to 


Select any one 
Engineering 
iny one 
and Secure Life- 
Career 





2 get your 
* NEW 
CATALOG 
ANTIQUE WEAPONS 
i 


Shi ROBERT ABELS, Box PS, 860 take live., New York 21, ®.Y. 





TELEPHONES 
MODERN CRADLE STYLE 


Genuine telephone company phones, 
conditioned. Ideal for Inter-House 
to-Barn, Office 
Battery operated 


re- 
House- 
to Shipping Room, etc 
Guaranteed. Also, Mag- 
neto Telephones for Farms. Camps and 


$3.00 
Mines. Telephone Materials and Supplies 
2 for $5.00 or'all kinds. 


TELEPHONE DEPT. PS-604, 1760 Lunt Ave., Chicago 26 











“America’s Largest Independent Teleph Repair Shop” 





| 


AIR FOR z Photo 
header r outer 
Courtesy of Space 
ogy Laboratories 
Enroll Now for New Term 
teald College Ranks FIRST 
Weaet of the Missiseipp n 
Who's Whe 


Send for sabe tenia 


B.S. Degree Courses 
Electronic Engineering 
Electrical Engineering 
Highway Engineering 
Mechanical Engineering 
_. Structural Engineering 
} Civil Engineering 
Architecture 


Diploma Courses: 

} RADIO-TELEVISION 
Plus Color TECHNICIAN 
Electronic Technician 

} Industrial Electronic 
Die and Tool Design 
Architectural Drafting 

) Mechanical Drafting 
Structural Drafting 


Tech 


Approved for Veterans 


HEALD Engineering College 


Von Ness at Post, 


NAME 
STREET 


ivi... 


STATE_ 


Dept. PS-660 


Sen Francisco, California 





p DD > 1 O) & & 
REPORT 


Reducing Diet for 


Engine Blocks 


By Ken Fermoyle PS Detroit Editor 























B. > aia =": 
Magnesium to lighten cars. Auto 
engineers, getting more weight-conscious 
all the time, are planning instrument 
panels, interior trim pieces, fuel pumps, 
transmission parts and housings, and 
horn castings of magnesium. The metal 
weighs only two-thirds as much as alumi- 
num, and less than one-fourth as much as 
cast iron. 

Some magnesium parts will show up in 
1961 models (see p. 59), more in 1962 
cars. Farther off, but already in the 


eeeeeeeveeetceeeeeeeeeeeeeeeeeee 


Power-operated ash tray. No gag. 
It’s here at last. For $13.25 Ford dealers 
will sell you a vacuum-operated trash jug 
that automatically swallows up butts 
(hot or cold), crumpled parking-lot 
checks, apple cores, and candy wrappers. 

All you see of this amazing invention 
is an under-dash ash tray, but behind it 
is a half-gallon fireproof glass container 
that is hooked up to manifold vacuum. 
Pulling out the ash-tray drawer unleashes 
suction which gulps trash from the draw- 
er and into the jug. Lighted butts smoth- 
er inside the jug when the vacuum valve 
closes. 

Chevy is offering a similar accessory 
at about the same cost. 
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experimental stage, are magnesium en- 
gine blocks. GM has several under test 
at its Tech Center. 

Current interest in the very light 
metal is heightened by a recent price 
cut in the alloys used for permanent- 
mold and die castings. Dow Chemical, 
the magnesium refiner, also gives a spe- 
cial 214-cent-per-pound “development al- 
lowance’’—off the new low price—to cus- 
tomers buying the metal for experimental 
automotive use. 


Knee action to 

open your. trunk? 

This no-hands lid- 

lifter is one conven- 

ience that could 

come with a centra- 

lized hydraulic sys- 

tem. Electric Auto- 

lite is using the 

showy gadget to 

push its idea for one 

engine-driven pump 

to operate accessories that now are pow- 
ered individually. It could work power 
brakes, steering, window lifts, seat shift- 
ers, and transmission control. 


Turn signals to turn amber? Tests 
by the Automobile Manufacturers Asso- 
ciation reveal that amber turn signals are 
easier to see than white ones, both day 
and night. The white lamps, now stand- 
ard for front signals, can be hidden by 
sun reflection in daytime. At night, they 
fail to contrast with headlamps. State 
laws regulate the colors of auto lamps, 
so AMA is urging motor-vehicle admin- 
istrators to legalize amber. 





AUTOLITE SPARK PLUGS 
SPARKED MORE THAN TWICE AS MANY 
MOBILGAS ECONOMY RUN WINNERS 
AS ALL OTHER SPARK PLUGS COMBINED 


Another Autolite-equipped winner crosses finish line. 


A near clean sweep for Autolite Spark Plug equipped cars 
was registered in the 2,061-mile Mobilgas Economy Run 
between Los Angeles and Minneapolis. 


Here’s proof positive: Under all driving conditions—city or 
country, fast or slow speeds—one spark plug stands out over 
all others—AUTOLITE. 


Regardless of the make of car you drive . . . there’s an 
Autolite Spark Plug ignition-engineered to give you top 
performance and economy. See your nearby serviceman 
and insist on ignition-engineered Autolite Spark Plugs. 


The Mobilgas Economy Run is rigidly supervised by 
| observers provided by the United States Auto Club. 


4 OF 6 FIRST PLACE WINNERS 





5 OF 6 SECOND PLACE WINNERS 





2 OF 5 THIRD PLACE WINNERS 





11 OF 17 TOP POSITIONS 





@ AUTOLITE. SPARK PLUGS 


IGNITION-ENGINEERED FOR ALL CARS 
Now! Autolite sponsors the election news with Dave Garroway on NBC-TV TODAY Show—and “News on the Hour,” NBC Radio. 





PS Readers Talk Back 


[Continued from page 16] 


action Motors Division, it will generate 
up to 150,000 hp., enough energy to 
launch a 100,000-lb aircraft at a speed of 
125 knots. 

In essence, the power plant is a com- 
bustion system using, as_ propellants, 
compressed air, jet fuel, and water, which 
through a system of servo controls and 
pumps creates and maintains a desired 
cylinder pressure. The ICCP is in effect 
a flash boiler which creates high-tem- 
perature steam by burning propellants in 
the presence of water. The hot combus- 
tion gases and steam are fed from the 
combustor assembly into the catapult 
tubes where they propel the pistons that 
pull the aircraft up to launching speed— 
in two seconds. 

Tom JOHNSTON 
Brown & Butcher, Inc., NYC. 


The Stretching Inches 


Just noticed in 

the April issue that 

/ a Mr. Pelsang [“I’d 

Like to See Them 

Make”}] wants a 

“tape-measure”’ belt. 

My family has 

been manufacturing 

belts for over 60 

years. A combination 

belt and tape measure would be impos- 

sible to manufacture. A leather (or cloth) 

belt stretches from the constant tension 

under which it is placed, and this would 
throw the tape measurement off. 

This stretching also accounts for the 
“loss of weight’ so many people have 
when their belts become too large. 

Peter Horowitz, Yonkers, N.Y. 


Truck Hater Lets Off Steam 


You really fell down in my opinion 
with that April cover and lead story on 
turnpike trains. With all the high-pow- 
ered things to expound on, you put a 
stinking diesel truck—and a supermon- 
ster at that—on the cover! This devel- 
opment means just so many more road 
hogs on the highway and more blinking 
of lights in passing at night. And just 
consider trying to pass one of those 
things! 

Here the railroads are struggling to 
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make a comeback with piggy-back freight 
and now these things come along. Please, 
no more glorifying of trucks. Let’s have 
some articles on how to get them off the 
road. 

B. P. Woopwarp, Studio City, Calif. 


Any Ideas on Old Socks? 


MAYBE some of your readers could 
help me. Id like to find some good use 





for discarded socks. Many of us men wear 
out the heel or part of the foot section 
while the top of the sock is still as good 
as new. 
Anybody got any ideas? 
EDWARD SANDER Sr., St. Louis. 


Better Braking 


A Lot of motorists are going to have 
brake failure in 1960. One answer to that 
would be combination brakes. When the 
brake pedal goes to the floor, it would en- 
gage four-wheel mechanical brakes. It 
would work even if one wheel assembly 
was knocked off. 

This mechanical emergency-brake sys- 
tem would be similar to the four-wheel 
brakes that were used on Ford cars in the 
Forties. 

The same brake pedal should be used 
because it takes too long for a driver to 
shift his foot to another pedal. 

WILLIAM GruMM, Lancaster, Ohio. 


Tip for Car-Radio Owners 


THE way they make automobile-radio 
vibrators, you can’t get at the contacts 
when they short out. But I have used 
a hacksaw to remove the top, so I could 
reach the contacts to file and reset them 
properly. 

It works fine, giving extra years of serv- 
ice to an item that costs several dollars 
to replace. Some of your readers might 
like to try this. 

P. D. Basa, Elizabeth, N.J. 











Last year, the Lark outsold all other outboard motors—any 
make, any model'* And, now—the new Lark II, with more 


Fastest power, more spirit and more sports car go—is stretching its 
. lead in sales and popularity! 

moving One ride will tell you why it outsells all others why the 

outboard... Lark Il is today's top performer tor sporty runabouts. fast 


and able fishing craft, or compact family cruisers 


Evinrude’s You'll never cease to enjoy its instant starting with auto 


matic choke its thermostat-controlled engine efficiency 
for smoothness at any speed its full gearshift maneuver 
ability its Cruis-Throttle fuel economy its rugged, 


precision-built quality and lasting beauty 


The Lark II is your kind of motor in many wonderful ways 
And the best way to find out is to see and try it at your 
Evinrude dealer now Catalog free—write: EVINRUDE 
MOTORS, 4280 North 27th Street, Milwaukee 16, Wis 
A Division of Outboard Marine Co 
In Canada: Mfd. by Evinrude Motors, Pet 
*JIn 1959. there were 126 motor models on the market ranging in size 
from 1% hp to 70 hp. Of these, 1 in every 11% motors bought 
Evinrude Lark. 


EVINRUDE =": 


OUTBOAROS 
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Get satisfying flavor...so friendly to your taste! 
NO FLAT “FILTERED-OUT” FLAVOR! 
NO DRY “SMOKED-OUT” TASTE! 


PALL ALL 


FAMOUS CIGARETTES 





WHEREVER PARTICULAR 
PEOPLE CONGREGATE 





You can light either end! 
See how Pall Mall’s famous length of fine, rich-tasting 
tobacco travels and gentles the smoke—makes it mild— 


but does not filter out that satisfying flavor! 


HERE'S WHY SMOKE ‘‘TRAVELED’* THROUGH FINE TOBACCO TASTES BEST 


You get Pall Mall’s Pall Mall’s famous Travels it over, under, 
/ famous length of the ) length travels and around and through 


finest tobaccos genties the smoke Pall Mall's fine tobaccos 
money can buy. naturally... ... and makes it mild! 


OUTSTANDING...and they are MILD! 
OAT. Co Product of The American Jobacer Company — Sobaweo ts our middle nome 
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You’Il get more out of your 
car if you know-— 


The Truth 
About 
Spark Plugs 


By Hubert Luckett 





PARK plugs have been the 
subject of more pseudo- 
scientific baffle-gabble, mis- 
representation, and folklore 
than any other part of an au- 
tomobile. Although spark 
plugs are basically simple de- 
vices, few mechanics—and 
even fewer car owners—have 
really understood the factors 
affecting their performance. 
They weren’t alone: Even auto 
engineers have been mysti- 
fied by certain quirks of 
spark-plug behavior. Recent- 


ly devised instrumentation, 
CONTINUED 





however, has explored what actually 
takes place inside a working engine, and 
now the mysteries are fast dwindling. 

A spark plug’s job is to start a fire 
inside a cylinder at the right time. Once 
it starts the fuel-air mixture burning, its 
job is finished. A plug has no effect on 
how much power the burning fuel de- 

NORMAL LEAD-FOULED livers. A fatter, longer, or hotter spark 
can’t make the fuel charge burn with any 
more energy. By analogy, the flame in 
your cigarette lighter doesn’t burn any 
hotter when you have a fresh flint in it. 

But just as a lighter may fail to light 
at the first flick, the fuel charge in an 
auto’s cylinder may fail to ignite. When 
this happens you get no power from the 

OIL-FOULED WORN ELECTRODES cylinder, and the fuel in that particular 
COMMON PLUG TROUBLES: Oil fouling indicates Charge is wasted. 
engine is pumping oil; excessive electrode wear Parenthetically, a spark plug has little 
is caused by a lean fuel mixture, a plug that’s or no effect on the grade of gasoline your 
too hot, or a poorly seated plug gasket. engine requires. Higher- octane gas is 
needed in some engines because of basic 
design characteristics—not because pre- 
mium gas makes up for spark-plug de- 
ficiencies. The latest in mail-order magic 
can’t change this. And calling a spark 
plug by a fancy name doesn’t change its 
function. It still works by introducing 
an electric spark into the cylinder. 

Here are some basic points on misfiring 
—the equivalent of the unsuccessful light- 
er flick: 

® Misfiring will occur if a plug re- 
quires more voltage than the ignition sys- 
tem delivers. 

@ Misfiring will occur if the high 
voltage gets sidetracked before it can fire 
; cS tee the plug. 

wn 2 — , 9 o si ° The more heat energy a spark can 
OPERATION OF HOT AND COLD PLUG with load oes See Sot Ee one Se ee 
variation: Hot plug heats more rapidly but runs fuel molecules reached by this heat, the 
into the pre-ignition zone at lower speeds. less chance there is of misfiring. 



































SCeeeeee eee eeeeeeeeeeeeeseeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeese 


In gathering material for this article Technical Edi- 
tor Hubert Luckett talked to engineers at major auto, 
spark-plug, and oil companies; observed laboratory 
tests; studied dozens of technical papers from industry 
and government; analyzed reports from independent 
testing organizations; and managed to get access to 
some confidential reports at two major automotive 
companies. 

To supplement this with firsthand experience, he 
ran a little test program of his own. For a year he 
used a variety of plugs in his own car, keeping careful 
records. Performance was monitored periodically with 
an oscilloscope ignition analyzer rigged to operate 
while the car was on the road. 
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How high voltage goes astray and causes misfiring 


NORMAL SPARKING 


Normal sparking oc- 
curs when ignition 
voltage builds up to a 
hich enough value to 
jump the gap between 
plug electrodes. 


FLASHOVER 
Low-resistance path 
along the outside of 
the insulator lets high 
voltage flash over to 
ground instead of 
sparking at gap. 


Voltage available vs. voltage required. 
A typical ignition system in good condi- 
tion delivers more than 20,000 volts at 25 
m.p.h. But the same system may deliver 
less than 15,000 volts at 75 m.p.h., be- 
cause of the reduced time available for 
field build-up in the coil. With only 
casual maintenance—the kind most cars 
get—maximum voltage can easily drop 
below 10,000 volts at high speeds. 

The first requirement that must be met 
by a spark plug, then, is that it be able 
to fire (preferably with a generous mar- 
gin of reserve) at these reduced voltages. 

As far as a plug is concerned, voltage 
required varies with (1) the length of the 
gap, (2) the shape of the electrodes, (3) 


Gasoline wasted due to spark-plug misfiring 


15% 20% 

















CRACKED INSULATOR 


Crack in insulator al- 
lows high voltage to 
discharge to the spark- 
plug shell before 
there’s enough voltage 
to jump the gap. 


FOULED PLUG 


Partially conductive 
deposits on insulator 
nose leak current to 
ground, thus lowering 
voltage available to 
fire the gap. 


electron emission from the electrode, and 
(4) the immediate environment of the 
gap. A narrow gap requires less voltage. 
Pointy or sharp-edged electrodes fire at 
lower voltage than smooth, rounded ones. 
A hot center electrode emits more elec- 
trons, lowering the voltage needed for a 
spark. Finally, an insulator spanning the 
gap increases the gap length that can be 
fired with a given voltage. 

The pressure inside a cylinder also af- 
fects voltage required. The higher the 
pressure, the higher the voltage needed 
to jump the gap. This is why missing 
usually shows up first during accelera- 
tion. When you step on the gas, pressure 
inside the cylinders rises sharply. 
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STANDARD 


Center electrode tip is 
even with bottom of 
shell. Side electrode 
extends over it. Spark 
is exposed to fuel mix- 
ture on all sides. 


EXTENDED-NOSE 


Tip extends farther in- 
to combustion cham- 
ber. One make also 
extends shell to short- 
en side electrode. Use- 
ful heat range is wider. 


a 


a 
——— 
a 


ri = 
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MULTIPLE-ELECTRODE 


Spark occurs at one 
point, moves as elec- 
trodes wear, seeking 
path of least resist- 
ance. Longer electrode 
life is claimed. 


aoe 
oa 

— 

SURFACE-DISCHARGE 


Spark occurs along in- 
sulator surface, across 
air gap to shell. It is 
longer but only one 
side is exposed over 
most of length. 


Worn plugs generally misfire because 
they need higher voltages than they get 

electrodes become rounded and the gap 
grows wide due to erosion. 

Filing the electrodes and adjusting the 
gap of used standard plugs will reduce 
the voltage they require. Incidentally, 
despite claims to the contrary, all types 
of spark plugs do have electrodes. 

The practical significance of electron 
emission can be shown neatly but pain- 
fully. At typical operating temperatures, 
voltage requirement increases about 40 
percent if your ignition coil is acciden- 
tally connected with the wrong polarity. 
The center electrode, as the hotter elec- 
tron-emitting surface, should be negative. 

If you place an insulator between two 
electrodes, the voltage required will be 
less for a given electrode separation. The 
presence of the insulator concentrates the 


Available voltage under 
good circuit conditions 


Available under 
poor circuit conditions 


KILOVOLTS 


used plugs 


new plugs 


MPH 10 2 3 40 5 6 70 8 


CURVES SHOW VOLTAGE available vs. voltage 
required for different operating conditions. 
Available voltage drops as engine speed rises 
because breaker points must operate faster, in- 
terrupting the primary current before it reaches 
maximum. Plugs fire at lower voltage as they 
get hotter. This is offset at higher loads by 
an increase in the cylinder pressure. 
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electric field, causing the gap to break 
down at a lower voltage. This is the 
theory behind the widely advertised sur- 
face-discharge plugs. 

To work with a standard ignition sys- 
tem, these plugs must also have an air 
gap. Although the ads often claim they 
have none, the total air gap in the plugs 
I measured was .023 inches—not so much 
less than the standard gap for many en- 
gines. 

Sidetracked high voltage. Dirty plugs 
are bad actors. Outside, moisture and dirt 
on the insulator may cause flashover to 
ground. Inside, carbon deposits or oil 
may actually bridge the gap or collect on 
the insulator nose, shorting the plug. 

Lead fouling, however, is by far the 
most common and troublesome type of 
spark-plug sickness in modern cars. It 

[Continued on page 200) 





REVERSED COIL POLARITY can increase voltage 
required as much as 40 percent. This can cause 
hard starting, rough idle, and misfiring during 
acceleration and at high speed. Insert a wooden 
pencil between wire and plug terminal with 
engine running. If spark feathers and flares on 
the side toward the wire, the connections should 
be reversed; if on the plug side, they’re okay. 





PS PICTURE NEWS 


v~ 


Water skier can control boat maneuvers. . . 


Intercom on the waves 


A combination mike and speaker on the 
tow bar and another in the boat put skier 
and skipper in two-way communication 
while skimming the water. Connecting 
wires are woven into the towline. Ski- 
Talkie can be powered either by dry bat- 
teries or the boat’s starting battery. Air- 
guide Instrument, Chicago, makes it. 


. or get instructions from the skipper. 


Rolling 
tool holder 


This combination 
truck tractor and 
power unit has 
mounts front and 
rear for 10 attach- 
ments. Tools include 
the road tamper 
shown, a back hoe, 
crane, high-lift plat- 
form, bulldozer, 
broom, and fork lift. 

The rig can travel 
from a near-zero 
crawl to 35 m.p.h. 
and turn in a 24-foot 
circle. Called a Com- 
mando, it’s made by 
Ottawa Steel, Ot- 
tawa, Kan. 
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Who Says 


Hop on a bike and enjoy life, 
says the author. It’s fun, 
and it’s even good for you 


By Evan Wylie 


ee HAT are you doing on that 
bike?”’ my wife asked me in as- 
tonishment one afternoon last 


spring. It seemed a fair question. We had 
driven downtown to buy a tricycle for our 
three-year-old son. Purchase completed, 
I paused beside a blue-and-white bicycle 
standing in a rack outside the shop. Its 
paint was chipped, but the frame looked 
sturdy. There was a tag on it: “For Sale 
—$22.” I found myself mounting it. Grip- 
ping the handlebars, testing my toes on 
the stubby pedals, I shoved off and dizzi- 
ly circled the parking lot, surprised that 
I didn’t fall off. 

“I’m buying it,” I said suddenly. 

“You can’t be serious!” my wife ex- 
claimed. 

By way of reply I handed the shop- 
keeper his price and wobbled off down 
the street, self-propelled for the first time 
in several decades. 

Just outside of town was a house bear- 
ing a historical marker. For years I had 
intended to stop long enough to read it, 
but in a car there was never time. Now 
there was time. I braked and read the 
sign’s description of an Indian trading 
post that had flourished on the spot 250 
years before. 

The sun was warm on my cheek as I 
peddled along. Upon the breeze that whis 
pered softly—then quickened as I coasted 
down a little hill—were blended the 
scents of spring blossoms, the warm tar 
of the road beneath my wheels. Near-for- 
gotten sounds and sensations nudged my 
memory: the measured rat... tat... tat 
of a carpenter’s hammer, the squeak of a 
clothesline pulley, the whir of a child’s 
roller skates. 

I gazed leisurely around, gawked at a 
bulldozer, spied a hawk wheeling high in 
the sky, and swiveled around to watch a 
man calking a boat in his back yard. By 
the time I swung into my driveway, I re- 
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Bikes Are for Kids? 


alized I had broken through an invisible 
seal that had long separated me from the 
human side of the village in which I lived. 
For years I had been dwelling in com- 
munities with tree-shaded streets, pleas- 
ant patches of woods, and vistas of green 
fields. Yet to fetch anything from a 
thumbtack to a Sunday newspaper I 
had automatically stepped into my car, 
pressed buttons and levers, and sat pas- 
sively while the machine propelled me 
past a blurred landscape to the shopping 
center. 
Now all this has been changed. To get 
newspaper or haircut 
or dog license, to take 
shoes to the _ shoe- 


route to town gurgles ebulliently in the 
spring, because I have paused and lis- 
tened. I am aware that few sounds are 
more nostalgically allusive than the low, 
self-satisfied whistle of a small boy head- 
ing home through the twilight with a 
football helmet dangling from his han- 
dlebars. The merchants and other towns- 
folk seem closer to me because I have 
stopped and read the names of their sons 
and brothers who did not return from 
the war. 

The pace of a bike is one of its most 
ingratiating features. You can set your 
speed to fit your mood. 
When the crisp morn- 
ing air puts me in an 


maker or book to the 
library, I go by bike, 
which I am convinced 
is one of the most be- 
guiling contraptions 
ever devised for the 
benefit of man. I have 
reached this conclu- 
sion although my bike 
has taken me no far- 
ther afield than back 
and forth to the vil- 
lage and down a few 
winding country lanes. 


Comment from a noted 
heart specialist: 


“In this country we have become 
committed to a pattern of life that 
is really doing grave damage to 
our bodies. We no longer get the 
regular exercise that keeps the 
muscles, blood vessels, heart, lungs, 
liver, and intestines in good condi- 
CEOM « sc 

“I believe the bicycle is the an- 
swer for all of us—from age four 
to age eighty. Pedaling a bicycle 
exercises virtually every muscle in 
the body, yet it is not exhausting.” 
—Dr. Paul Dudley White. 


effervescent mood, I 
hit a merry clip that 
sets the wind whis- 
tling past my ears. 
Yet if I wish to dally 
aimlessly, gazing at 
the cows in a pasture 
or ducks in the pond, 
I can do so without 
stirring up a chorus 
of reproachful honks 
from behind. 

The first few times 


I have joined no cy- 

cling clubs nor en- 

gaged in any organized contests of 
stern-up, head-down speed, daredevil 
skill, or stamina. My interest in biking 
remains limited to the private fun in 
keeping track of the way the world is 
spinning in my neighborhood. 

The bike, pumped in leisurely fashion, 
provides just the right speed for glancing 
inquisitively into back yards, admiring 
your neighbor’s flower beds and follow- 
ing his progress with the new screened 
porch. Bowling along, I can gauge how 
effectively the battle against crabgrass is 
being waged on a dozen other lawns. The 
pungent aroma of cow barn, honeysuckle, 
hayfield, and ripening wild grape reaches 
you intact rather than whipped in one 
car window and snatched out the other 
by a 40-mile-an-hour slipstream. 

I know now that the stream on my 


° I rode my bike into 
-+ town the indulgent 
smiles and stares I 
stirred up among pedestrians and motor- 
ists reminded me that in this country to- 
day an adult on a bicycle is likely to be 
taken for a quaint character. But very 
quickly I was pleased to find that I had 
a few allies. At a sand-lot baseball game 
I chatted with three fathers who had 
cycled across town to watch their sons 
play ball. Tied down to rigid commuting 
schedules during the week, all three had 
bought bicycles for weekend joyriding. 
Vacation fun. Rolling down a back 
road shortly after, I encountered a mid- 
dle-aged couple pedaling along on twin 
red-and-white two-wheelers whose han- 
dlebar baskets held Thermos jugs, sand- 
wiches, and the Sunday paper. During a 
recent European holiday, they explained, 
they had been struck by the number of 


[Continued on page 194] 
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LIGHT FROM A NUCLEAR BLAST would trigger this 


sensing, device and spread the alarm. 


Bomb-alarm system 


A nationwide bomb-alarm system is be- 
ing installed to flash a warning to the rest 
of the country in case of a nuclear at- 
tack. It consists of special sensing de- 
vices that react only to the light flash 
of an atomic bomb—or, in preview tests, 
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INSTALLED IN TARGET AREAS, the system would 
pinpoint the disaster for defense leaders. 


to a simulated nuclear flash in a labora- 
tory. Each is being placed by Western 
Union, which will maintain the system, 
on a different circuit leading away from 
important target areas. If triggered, it 
will send a warning—both audible and 
visual—and spot the location of the blast 
for Air Force command centers. 


Wire news service 


A direct cable delivers the newspaper 
each morning to the bedroom window of 
Donald R. Larson, who lives in a suburb 
of Washington, D. C. The cable is a 100- 
foot wire up which the paper travels on 
pulleys. A non-ringing alarm clock starts 
an old kitchen-mixer motor outside the 
window before he arises. As the motor 
turns, it winds up a second wire attached 
to one end of the delivery container. 





Doors can be swung open wide, taken out completely, and even have posts between them removed. 


—™ 


Side-loading 
van takes on 
bulky cargo 


The whole side of this 
moving van can be opened 
for big packing containers. 
It is made up of doors that 
can be lifted off hinge piv- 
ots, and even the door posts 
can be removed if necessary. 

The floor has two eleva- 
tions—one over the front 
wheels—to do away with 
wheel wells. Eight of the 
vans have been built by 
Aluminum Body Corp., 
Montebello, Calif., for Be- 
kins Lines of Los Angeles. Big 5-by-7\4-by-7'4-foot containers are a close fit. 
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Pak St ies 
tag 


Wingless plane seeing new life in Antarctica. Minus 

wings, it’s now used as a taxicab between 

Retired from the air, this ski-equipped _ the ice landing strip and McMurdo camp. 

Navy Douglas Skytrain, shown being It makes the four-mile trip in 10 minutes, 
pushed onto the Ross Sea Ice Shelf, is using fuel unfit for flying. 
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The Plot to Kidnap 
Lincoln’s Body 


By Gardner Soule 


Hi men sawing at a padlock at right are 

shown at a desperate moment of one of the 

wairdest, most ghoulish crimes in history. 
Their plot: 

To steal the body of Abraham Lincoln from the 
grave at Springfield, Ill., and to demand in return 
for it—from the U. S. Government—a high ransom. 
The ranspm was to be $200,000 cash plus the release 
from prison of a convicted master counterfeiter. 

The crime, if it had succeeded, would have become 
one of the world’s most famous. But because it was 
thwarted »y the U. S. Secret Service, it is an almost 
unknown episode in American history. 

The tale of the attempted body-snatching is told 
in a new book, The United States Secret Service, 
by Walter S. Bowen, who was in the Service for 
40 years, and Harry Edward Neal (Chilton Com- 
pany, Philadelphia, $4.95). 


During the Civil War, 
counterfeiting became so 


WASHINGTON 
widespread that half the 


1865 money in the nation was 


The plot to seize Lincoln’s body ° 
was hatched, in 1876, by Terence 


CHICAGO 
Mullen, owner of The Hub, a 


1876 small, dirty saloon on Chicago’s 


phony. »{; break up the counterfeiting gangs, 
Presice,,t Lincoln authorized Treasury Secre- 
tary Heh McCulloch to establish the Secret 
Service: This started a war between the Service 
and coynterfeiters that still goes on, and that 
led to the ravaging of Lincoln’s tomb. 
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West Madison Street, a hangout for cutthroats 
and thieves. From The Hub, Ben Boyd, king of 
the Midwest counterfeiters, had circulated his 
bills. The Secret Service arrested Boyd and he 
went to jail. Mullen schemed to get him out 
so their profitable racket could continue. 





Even with Boyd in prison, 
Mullen passed what re- 
mained of Boyd's false 
bills. The Secret Service, 
suspecting their source, assigned undercover- 
man Louis C. Swigles to frequent The Hub. 
Swigles played his part well: He actually joined 
Mullen’s gang and won their confidence. He 
soon had startling news to tell his Government 
superiors back in the nation’s capital. 


OCTOBER ‘76 
A ‘RECRUIT’ 


ee 
tr 


Swigles reported to Secret Serv- 


OCT. 2] ice Agent Patrick D. Tyrrell: 
THE PLOT “Now, Mr. Tyrrell, I know this 


sounds crazy, but here’s what 
they're going to do. They plan to break into 
the Lincoln tomb, steal President Lincoln’s 
body, and hide it in the Indiana sand hills.” 
Mullen would return the body after Boyd's re- 
lease from jail, Swigles explained. No ransom 
was mentioned at this time. 
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NOV 1 “They have a jimmy, crowbar, and 
‘ saw, Swigles reported, “and a 
ORDERS team to haul away the coffin.” 
Agent Tyrrell got flat orders from 
his Chief to prevent the crime and catch the 
criminals. Swigles found that Mullen would 
demand $200,000 besides Boyd’s release. The 
snatch was set for the night of the Hayes-Tilden 
presidential election ( Nov. 7, 1876) to take ad- 
vantage of congested telegraph circuits. 


At 6:40 p.m. on the black 


6:40 - 8:40 night of Nov. 7, Agent 
A LONG WAIT Tyrrell and his men hid 


in the cold tomb—near, 
but not in, the catacomb where Lincoln’s body 
lay. They shivered the hours away: 7:00... 
7:30... 8:30. At 8:40 they heard footsteps. 
Mullen and Hughes were sawing the padlock. 
Soon they were working the cover off the 
sarcophagus. Swigles was with them. 
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On the night of Nov. 6, 


NOV. 6 
7 Agent Tyrrell d f 
‘ALL ABOARD!” assistants’ watched pas. 


sengers boarding the train 
from Chicago for Springfield. At the last ‘min- 
ute, they saw Mullen, a man named Hughes, and 
Swigles dash aboard. Tyrrell and his men then 
clambered onto the last car. Robert Lincoln, the 
martyred President's son, whom Tyrrell had 
notified, watched from the platform. 


Saying he’d check on the 
team and wagon, Swigles left 


9:20 P.M. 
CLOSING IN the two crooks, told Tyrrell 
how far along they were. 


Tyrrell and his men approached the catacomb. 
Unexpectedly, the percussion cap of George 
Hay’s pistol cracked a warning. The detectives 
ran to the gate. “You in there!” yelled Tyrrell. 
“Come out! One wrong move and you're dead 
men!” They waited. There was no answer. 





NOV 7 Agent Tyrrell told the custo- 
. dian at the Lincoln tomb that 
TOURISTS several men (the graverobbers ) 

might come along and ask 
questions. He advised the custodian to answer. 
Jack Hughes, with Swigles, came in the after- 
noon. He asked about the weight of the 
sarcophagus and casket, and how they were 
protected (by a padlock). Mullen rounded up 
the remaining tools they would need. 


9:25 PM. — was no one inside 


tomb. “Search the 

THE SHADOW grounds,” Tyrrell com- 
manded. Then he saw a 

moving shadow behind a column. He and the 
shadow shot at each other. The shadow called, 
“Tyrrell, is that you?” No criminal, it was a 
Pinkerton man from his own party. A search 
revealed that Mullen and Hughes, alerted by 
the cap, had got clean away from the cemetery. 


5 7 M In a hotel room, Tyrrell 

poe assembled his agents to 

GU NS READY ? go over their plans. “Does 

" everyone have a gun?” 

he asked. All did. One man, George Hay, dis- 

played an ancient Colt. Commented another: 

“That's the old percussion-cap model. You can’t 

trust them. Sometimes the cap pops off without 

firing the cartridge.” Laughed Hay: “Don’t 
worry. This old gal hasn't failed me yet.” 


NOV 1/7 Hughes hid out 10 days. 
. Then he visited his old 
CONCLUSION hangout, The Hub, to see 

Mullen. Notified by Swi- 
gles, Tyrrell and other detectives were there 
watching through a window. They entered and 
handcuffed the men together. They were tried, 
found guilty, sentenced to only one year (for 
burglary). But the Secret Service that Lincoln 
founded had kept his mortal remains secure. 
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Do-it-yourself 
swimming pool 


Here’s a back-yard swim- 
ming pool you can install 
yourself, complete with fil- 
ter, for $1,395. If you don’t 
feel up to digging the hole, 
you might get a contractor 
to do it for you for around 
$80, or you can buy the pool 
installed for $2,195. 

The kit includes, besides 
the filtering system, side 
panels made of rotproofed 
wood, said to be good for 
20 to 30 years, and a one- 
piece plastic liner the mak- 
ers guarantee for 10 years. 

he pool is named for 
Buster Crabbe, former 
noted swimmer and movie 
actor, and an officer of the 
manufacturing company 
Cascade Pools Corp., Tren- 
ton, N. J. 


a . ; é 

PLASTIC LINER goes into the pool after the hole is dug, side walls 
are installed and sealed against moisture, the bottom roughly 
graded, and a load of sand spread over it and smoothed out. 
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GLASS FILAMENT—500 miles of it—is spun around rotating seam- 
less steel tubes to make the shotgun barrels. 


Fiber-glass shotgun barrel 


A new shotgun goes back to an old technique when 
barrels were wound with steel wire to make them strong- 
er. Winchester-Western uses fiber-glass, however, which 
makes the barrel much lighter as well as stronger. 

First comes a .02-inch thin-wall seamless steel tube 
around which 500 miles of glass filament is wound after 
passing through a resin bath. Glass and steel are next 
fused in an oven and the barrel wrapped tightly in a 
glass-cloth jacket with lengthwise fibers at right angles 
to those underneath to prevent whip. Then the barrel 
is impregnated with epoxy resin and oven-cured. A 
final step is grinding to finished contour. 
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SHOTGUN IN ACTION, at 614-lb. 
weight, is easy to aim and fire. 





PS PICTURE NEWS 


. 
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SOLID PLASTIC SHEET lines the pool, pulled into COMPLETED POOL is 16 by 32 feet, big enough 
place by suction from a vacuum cleaner. Shal- for friends and neighbors as well as family. 
low end is three feet, deep end seven. Owner of this one provided the walk himself. 
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Sun-powered automobile Astronaut landing aid 


A 1912 Baker electric became a 1960 sun- A globe turning in this device would 
powered model when engineers mounted a_ enable an orbiting spaceman to find 
26-square-foot panel on its roof. Its 10,000 his position over earth. It was designed 
silicon cells convert solar energy into elec- by Minneapolis-Honeywell for Project 
tricity, charging the batteries fully in eight Mercury to help an astronaut land his 
to ten hours of bright sunshine. The panel capsule safely if he should lose con- 


is tilted here to show the cells. tact with ground-tracking stations on 
Called the Solar King, the roof panel is re-entry from space. 

the largest of its kind yet made and would It has four adjustments to be set 

cost $2,000 to $3,000 mass-produced, accord- when the capsule reaches orbit, then 

ing to the makers, International Rectifier operates mechanically, independent of 

Corp. of El Segundo, Calif. the capsule’s electrical system. 


57 





bs a 


The pint-size side-wheeler makes its way across the lake with owner Kimberly at the helm. 


Little Steam boat 
Runs on Bottled Gas 


66 HE last side-wheeler steamboat on 

Lake Champlain” paddles along at 
six miles an hour with its boiler fired by 
cooking gas. The flat-bottomed boat with 
a one-cylinder steam engine was built by 
William R. Kimberly of Middlebury, Vt. 


GETTING READY TO FiRE: A pair of old oven 
burners gets the steam up to 90 pounds’ pressure 
in four minutes. Box at center holds the boiler. 
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The boiler is a horizontal shell with 
sniall tubes welded on at the bottom. A 
surplus oxygen tank on top serves as the 
steam dome. At full speed the boat can 
operate for 10 hours on one 20-pound 
bottle of propane. It cost $200. 


tom, one-cylinder engine at top, and chain- 
sprocket transmission to paddle shaft at left. 





The stampede for compactness is on as Detroit prepares 
new small models, shortens and lightens others 


What’s Coming 
in 1961 Cars 


By Ken Fermoyle 


PS Detroit Editor 


HINK small. That’s the Detroit 
motto (by way of VW) for 1961. 


You'll see four new smaller-than- 
standard brands—plus shrunken versions 
of some of the biggest cars now on the 
market. (But prices? Big as ever.) 

The passion for economy and smaller 
size is likely to put off engineering in- 
novations such as trans-axles, indepen- 


dent rear suspensions, V-6 engines, and 
air-oil springing. 

But the demand for light weight does 
mean brand-new engines—of aluminum. 
There’ll be aluminum V-8s for two or 
three GM cars, an aluminum slant six in 
four Chrysler brands, and maybe an 
aluminum six for Rambler. Besides that, 
Pontiac may bring back the four-cylinder 
engine (but cast-iron). 

Looks? You'll see lots of new shapes 
in the sheet metal, but no radical designs. 


From General Motors: A new compact car 
that goes by three names 


So thal the SOP car guile... 


Same Ahar ferdirc 


aco Cowan 
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HEY call it the BOP car in Detroit 

(because it will be sold by Buick, 
Oldsmobile, and Pontiac dealers). It’s a 
direct descendant of Corvair (identical 
inner body panels, front doors, rear fen- 
ders, and other odd bits and pieces), 
though you'll have to be a certified auto- 
motive aficionado with a strong magni- 
fying glass to tell it. 

The BOP car is slightly less compact: 
112-inch wheelbase, 190 to 195 inches 
overall, weight less than 2,800 pounds. 
The engine—up front—is the new V-8: 


aluminum head and block, water-cooled, 
3.5-inch bore by 2.5-inch stroke, 215-cu.- 
in. displacement. It should produce 
around 150 hp. 

The new compact will appear under 
three names (most likely: Olds Rock- 
ette, Pontiac Tempest, Buick Special). 
And those clever, clever people at the 
Styling Center have worked their magic 
with accessories, trim, and modifications 
to make each of the three a distinctive, 
different-looking automobile. Even when 
you see them, you may not believe they’re 
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How they’ll change the Big Three for ’61 


ot mag edt 


Overatt Linge 


so closely related to each other and 
Corvair. 

The Tempest, which sports a fast back, 
may come with the four instead of the 
V-8 as its basic engine (to pare costs). 
The four-cylinder job would be half of 
the standard Pontiac’s monster V-8, pro- 
viding a generous 194.5 cu. in. 

All the established brands will get 
major face-lifts. That nuisance, the dog- 
leg windshield pillar, will go. And, break- 
ing away from the dogma of Complete 
Interchangeability so venerated in the 
BOP compact, GM will make new and 
individual roof panels, fenders, and other 
body parts. It'll be easier to tell a Chevy 
from a Pontiac from an Olds from a 
Buick. 

GM engineers are pushing hard to get 
weight off their standard-size models. 
A big saving will come from one-piece 
castings of aluminum or magnesium for 
dash panels. These are destined for 
Chevy, and perhaps Buick and Olds. The 
rest of the weight is nibbled off here and 

: ee 0 he 
Zonta. dow re 


there. It all adds up: Some Chevy mod- 
els are said to be 300 pounds lighter. 

Cadillac will be a real surprise. At 
least one model, maybe all, of the roll- 
ing palaces will be nine inches shorter 
than current versions. 
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From Ford: 
Jazzier T-Bird 


HARP restyling of the Thunderbird 

will make it sexier yet—with a long, 
Italianate snout, a roof line that slopes 
off rearward, and less angular rear-end 
treatment. There’s an outside chance of 
front-wheel drive—and a price cut. 

Ford and Mercury will get face-lifts 
to give them more than a passing resem- 


blance to the T-Bird. They’ll share the 
same basic chassis and body (the two 
engineering staffs merged recently), but 
Merc will come out with a 120-inch 
wheelbase (vs. 119 for Ford) and a 217- 
inch overall length. 

Some Ford models will come with a 
bigger V-8—390 cu. in. And 390-hp. ver- 
sions of this engine—developing one 
horsepower for every cubic inch of dis- 
placement—will be offered as a limited 
option. 

Comet is due for a huskier six-cylinder 
engine—170 cu. in., 105 hp.—but the 
styling chief told his men: “Just lift a 
few wrinkles.” It will have a three-speed 
automatic transmission that could show 
up in the Falcon, too. Falcon may turn 
up as a convertible. 





Haw 390 ta ww. V-F 
Ze be addta 


An intriguing Volkswagen-type Ford— 
but with front engine and front drive— 
is under development in Dearborn. How- 
ever, it’s far from ready. 

At the other extreme, the long, long, 


he mpdalid pnsow TS recenoee, 
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long Lincoln will be cut down eight 
inches in wheelbase (to 123) and 16 
inches in overall length (to 211). It will 
look like a cross between a Continental 
Mark II and the current Thunderbird. 


From Chrysler: 
Sixes of aluminum 


ODGE, happy with its Dart, expects 

the new-for-1961 Lancer to attract 
still more customers. Lots of dies poured 
into Dodge’s main plant this spring, in- 
dicating that Lancer won’t be just a 
smudged carbon copy of Valiant. 

The Chrysler slant-six engine will 
switch from a cast-iron to an aluminum 
block. Valiant and Dodge’s Lancer will 
use a 170-cu.-in., 100-hp. version; Ply- 
mouth and Dart will have one-inch- 
higher blocks, for 225-cu. in. displace- 
ment and 150 hp. Aluminum V-8s are in 
the works, but not ready. 

Some of Chrysler’s hotter jobs are 





overdue for better brakes and they’re 
likely to get ’em. Not disks, but finned 
aluminum drums. 

The alternating-current generators that 
appeared on Valiant and the big 300F 
will show up in the rest of the line. 
There'll also be more electroluminescent 
lighting for instrument panels. 


From Rambler: A 
restyled American 


OU’ LL see a more animated American 

for 1961, patterned on larger, current 
Ramblers. The wheelbase will be between 
100 and 104 inches. And the regular 
Rambler will offer a convertible. 

What will power 1961 Ramblers is the 
subject of much speculation. Rumor No. 
1: Doehler-Jarvis (a big die-casting firm 
is building dies for an aluminum \V-6. 
Rumor No. 2: Doehler-Jarvis is making 
dies for an aluminum inline six with over- 
head valves. Rumor No. 3: Either Rumor 
No. 1 or No. 2 is correct, but for 1962 or 
1963, not 1961. It'll definitely be a six. 


From Studebaker: 
An OHV six? 
Y TUDEBAKER-PACKARD, the last 


iJ auto maker that does not offer an over 
head-valve six-cylinder engine, may pull 
itself out of that rut by converting the old 
flathead. Other changes in Larks and 
Hawks will be limited to minor styling 
rearrangements and detail engineering 
improvements. As for those reports of a 
real Packard being reborn—forget them. 
If anything, the Hawk line might be 
dropped. Very few are sold. 
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Bag of tricks 


Your next trip to market will be a 
lucky one for your kids if the clerk packs 
your groceries in one of these wet-strength 
kraft-paper bags. They come printed with 
patterns showing where to cut and fold 
to make a pirate galleon, stern-wheeler, 
cabin cruiser, and—soon—other water- 
proof toys and household items. The new 
paper is fortified with American Cyana- 
mid’s melamine resin, which makes bags 
tough enough to hold up under a leaky 
milk carton or soft, squashed tomato. 


ee 
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Gaudy patterns on new grocery Par . . . make handsome, seaworthy toy boats. 


No-climb 
diving boards 


An elevator in the center 
column will carry cham- 
pion divers up to the boards 
on this tower in the Rome 
swimming stadium. The 
structure was built for the 
Olympic contests to be held 
in August and September. 


Artillerymen’s six-shooter 


This field-artillery weapon, the XM-70, fires its load 
of six 115-mm. shells in 214 seconds. It is fed from a 
rotating cluster of chambers like a revolver. Ammuni- 
tion is a combination of artillery shell and rocket. 
The rocket ignites after emerging from the barrel, 
boosts projectile range to 10 miles. The gun weighs 
3,000 pounds, can be lifted by helicopter or towed by 
truck. The Army developed it for the Marines. 
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Grounded 
capsule has 
space spin 


The mock-up in 
the center of this tri- 
ple cage is rigged to 
simulate a manned 
capsule in space. It 
is spun by spurts of 
nitrogen gas from jet 
nozzles, and can 
pitch, roll, and yaw. 

The complicated 
machine was. de- 
signed for NASA’s 
research center at 
Cleveland to test pi- 
lots’ reaction to dis- 
orienting motions 
and to train them to 
control simultaneous 
movement around 
three axes. 

It can be operated 
by a lever in the 
pilot’s right hand or 
by a scientist on the 
ground. A control at 
the left hand keeps 
the two in radio con- 
tact during “flight.” 


Congressmen’s new offices 





f 


PS PICTURE NEWS 


ture will provide three-room suites for 
169 Representatives, and also a number of 


_ Here’s how the new House Office Build- committee and staff rooms. This model is 
ing will look when it is completed three now on display in the rotunda of the 
years from now. The $66,000,000 struc- present House Office Building. 
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Facts and Myths About 


Statistics reveal some rather 
surprising facts about the 
lively state of matrimony 


F YOU are an average bachelor you 
can expect to marry within a reason- 
able time and live happily ever after. 
If you are already married, the chances 


that you will stick to your present wife 
are getting better every year. 

That’s what the statistics say. There 
will be exceptions, of course, but they 
will involve the other fellow, the one 
who always learns the hard way. 

Is marriage popular? It certainly is. 
The odds at birth are that 92 out of ev- 
ery 100 males will marry sooner or later. 





Are there enough girls? 

More than enough, and the figures in- 
dicate that men will find an even larger 
selection in the years ahead. During the 
next 10 years, the number of men will 
increase, but the fair sex will increase 
faster. 

At present, the line-up is 100 females 
to 98 males in the age groups where mar- 
riage is most popular—18 to 23 for girls, 
20 to 25 for men. By 1965, the ratio will 
increase to 100 to 95. 


How soon will I marry? 

If you are an average unmarried 
American male aged 18 to 30, you can 
expect that within 10 years marriage—or 
death—will catch up with you. That do- 
or-die figure is called your “unmarried 
life expectancy.” It’s at its lowest, 4.8 
years, when you’re 21. It stays low until 
you pass 30. At 31 your U.L.E. is 10.7 
years, and rises steadily to 17.3 years 
for bachelors of 45. 


Is marriage a healthier state? 

Seems so. Married persons have a far 
lower death rate than single or divorced 
persons. Among young unmarried males 
the death rate from pneumonia and in- 
fluenza is several times greater than that 
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of the husbands in the same age group. 

Violent deaths, too, take a far great- 
er toll among the unmarried. The auto- 
accident death rate for widowers and di- 
vorced men, aged 20 to 44, is four times 
as high as for married men. Suicide is 
five times as frequent among divorced 
men as among married men, six times as 
frequent among widowers. 


Are we marrying younger? 

We are, indeed. In 1950 the proportion 
of males 20 to 24 already married was 
twice that of 1900 and the curve is still 
rising. The female proportion is even 
greater. Why? Dr. Jacobson says: “Young 
people have the time, and the means, for 
frequent social contact. Thus they stand 
a better chance of meeting a desirable 


Frequent 

social contacts 

mean a better chance 

to meet a desirable mate. 





Your Marriage By James T. Howard 


Through age 27, the bachelor’s chances 
of marrying remain about nine out of ten. 

After that his hopes and/or fears sub- 
side rapidly. The odds drop to five in 
ten at age 39. But never say die. Among 
every 100 single men around at age 65, 
there will still be three who will pop the 
question. 

These revealing facts about marriage 


are from a new $12 book, American Mar- 
riage and Divorce, by Dr. Paul H. Jacob- 
son, a Metropolitan Life Insurance Co. 
statistician. It’s published by Holt, Rine- 
hart and Winston, 383 Madison Avenue, 
New York 17, N.Y. Dr. Jacobson and 
his staff spent years collecting and study- 
ing statistics. The facts they found an- 
swer some frequently asked questions: 





But the overall marriage rate 
is declining, isn’t it? 

Don’t give it another thought. All it 
means is that things are balancing out 
after the postwar rush when the mar- 
riage curve tried to go through the top 
of the chart. 


And isn’t the divorce rate increasing? 


No. Headlines to the contrary, the di- 
vorce situation isn’t nearly as bad as it 
seems. It’s the isolated case that attracts 
attention. The wartime peak, in 1946, 
was 18 divorces per 1,000 marriages. But 
things are getting better. Today’s rate is 
half that—about nine per 1,000. 

Statistically, the first year of your mar- 
riage should be pure bliss. Divorces gen- 
erally start occurring in the second year 
of marriage, mount throughout the third 
and fourth years. 

If you survive the first four years, your 
chances of staying married are very good 
indeed. The divorce rate declines sharp- 
ly thereafter. 


“Once bitten, twice shy” 
is true, isn’t it? 

Far from it. Divorcees remarry in 
droves. At age 25, 99 out of every 100 


divorced persons will marry again, some 
to the same spouse. Divorced persons are 
more likely to marry than single persons. 
How soon? Among women, one-third re- 
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Most divorced persons soon remarry. 


marry within a year, half within two 
years, two-thirds within five. Men hesi- 
tate awhile, but three out of five remarry 
within five years. 


Are single men getting scarcer? 


No question about it. Among males of 
15 years and older the proportion of sin- 
gle men declined from 42 percent in 1890 
to 33 percent in 1940 and to less than 25 
percent in 1950. At 65, only nine percent 
of surviving males are still bachelors. 
But anything can happen—nine percent 
of over-65 ladies are single, too. 
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In New Mexico, winner hits 70. Route ranged from 22 feet below sea level to 7,270 above 


Rambler American 
Sets Economy Mark 
in Compact Class 


Los Angeles 


r | SHE Rambler American, unawed by 
new upstart compacts, averaged 
28.3533 m.p.g. in the 2,061.4-mile 

1960 Mobilgas Economy Run to win the 

Class A championship for the second year 

in a row. 

Chrysler products dominated most 
other classes, taking four first and five 
second places. A Studebaker Hawk V-8 
won in Class D, for low-medium price 
makes. 

Ford and General Motors cars fared 
poorly. Thunderbird, Mercury, and Cor- 
vair took third place in their classes, and 
Cadillac was second in its class (with 
only two contenders) . 

The compact class aroused most inter- 
est and provided most surprises, though 
pre-Run handicappers figured the Ameri- 
can—with a more powerful engine than 
last year, but made more efficient by use 
of overhead valves—for a strong con- 
tender. It had the lowest numerical axle 
ratio in the class, so its engine worked less 
at any given speed than any of the 
others. The Falcons looked promising, 
but seemed to require wider throttle open- 
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Flagstaff 


Tucumcari 


ings to maintain required speeds when 
bucking long grades or head winds. The 
Valiants, with their bigger, more power- 
ful engines, did not have to work as hard. 
Nor did the Corvairs; their low silhou- 
ettes and small frontal area let them 
knife through head winds easily. 

The usual gimmicks no average driver 
would bother about played their usual 
part in the 1960 Run. Sharp tuning put 


DRIVERS DON’T JUST SAY, “FILL ‘ER UP.” Re- 
fueling is a precise and painstaking ritual. 





WINNER AND STILL CHAMPION: 
Rambler American not only re- 
peated its ‘59 triumph but bet- 
tered last year’s mark by more 
than three m.p.g. Les Viland, 
standing beside the ornate Class 
A trophy, piloted the rugged 
six to victory with 28.35 m.p.z. 


Driver 


Miles 
per Gallon 





RAMBLER AMERICAN CUSTOM 
VALIANT 
CORVAIR 


Les Viland 
Ginny Sims 
Vince Piggins 


28.3533 
27.2992 
27.0315 





LOW-PRICE SIX CYLINDERS 





PLYMOUTH SAVOY SIX 
DODGE DART SIX 
PLYMOUTH SAVOY SIX 


Mary Hauser 
Woody Bell 
Pierce Venable 


24.8265 
24.7429 
24.7360 





LOW-PRICE EIGHT CYLINDERS 





PLYMOUTH BELVEDERE EIGHT 
PLYMOUTH BELVEDERE EIGHT 
DODGE DART EIGHT 


Mary Davis 
Jim Fosdick 
Lute Eldridge 


22.8899 
22.5256 
22.2885 








LOW-MEDIUM PRICE 





STUDEBAKER HAWK EIGHT 
DODGE MATADOR 


MERCURY MONTEREY 


Jim Peterson 
Link Paola 
Byron Froelich 


22.9899 
21.1214 
21.0696 





UPPER-MEDIUM PRICE 





CHRYSLER NEW YORKER 
DE SOTO ADVENTURER 
THUNDERBIRD 


Mel Alsbury Jr. 
Hart Fullerton 
Verne Houle 


20.8715 
20.3627 
19.8912 





HIGH PRICE 








IMPERIAL 
CADILLAC 





George Alsbury 
Pete Novotny 





20.5036 
18.8170 








the cars in perfect condition; stock, but 
with every part adjusted just right. Many 
cars ran their full allowable break-in 
period of 1,500 miles with lightweight 
break-in oil in the crankcase. Object: to 
promote faster wear and loosen engines 
up quickly. 

Many teams had advance crews work- 
ing. They ran each leg a day before the 
competing cars, timing traffic lights and 


BLACK-BOX GIZMO checks gas temperature; then 
allowances are made for variations in volume. 


checking road conditions—then phoned 
back the information each night. 

It’s things like this, plus the economy- 
driving techniques of superbly skilled 
drivers, that make Economy Run mileage 
figures unrealistic in relation to the aver- 
age driver. They merely indicate the 
ultimate economy potential of the various 
makes and give an idea of their relative 
m.p.g. miserliness. 


- 


WIRE SEALS are placed on the special gas tanks 
used for the Run—and on trunk lids, too. 
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The Most 
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Job at 
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meen” ; . 
DESTRUCT BOX containing explosive is installed in a Cape 
Canaveral rocket next to a liquid-oxygen (lox) tank. 
Radio signal sets it off, to detonate lox and fuel. 


Crossing two wrong wires can 
be a fatal mistake for the men 
who load “destructs” on rockets 


CAPE CANAVERAL, FLA.—In the 
blockhouse you can feel tension mount- 
ing. A _ half-dozen closed-circuit TV 
screens are reporting every activity on 
the huge concrete launching pad. Dozens 
of electrical sensors show temperature 
and pressure. A Navy-type periscope 
peers at the bird. 
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4. Bird, a Juno ll intended 


Its nose wears a plume of white— 
liquid oxygen boiling away. Two score 
men have groomed it for flight. Now, for 
safety, only a handful remain. 

Just one task is left—the last human 
physical contact with the rocket. 

On a screen you see two men crawl up 
alongside the bird’s satin-smooth skin. 
They are on a lonely and ticklish mis- 
sion—one of the most dangerous jobs in 
the world. It is also a morbid one: It 
anticipates failure. 

These are the men who install the 








2. Suddenly tilting, it goes wild... 3. Explosive charges rupture its tanks .. . 


Later 


for earth orbit, dies in inferno as thousands of gallons of fuel and oxygen ignite. 


“destruct” mechanism that, on radioed 
command—the flipping of two toggle 
switches—will blow the bird apart if it 
fails to fly right. For a maverick rocket 
could explode in a schoolyard, in the cen- 
ter of a city, on a freighter at sea. 

Once the men have installed the de- 
stroying charge, any rocket becomes a 
bomb. 

The “destruct” is a blasting agent. 
Sometimes it’s in a box. One may be in- 
serted into a cavity in a lox tank. Another 
goes into a cavity in the fuel tank. The 


theory is that each tank can be ruptured 
and the bird brought to earth without 
fire. It never works. The bird always dies 
in an inferno. 

Sometimes destruct men use prima- 
cord, a hollow cord filled with explosive. 
In this case, a slim, pencil-like ridge runs 
up the side of the bird to contain it. 

Destructs have been put into birds ever 
since we began firing captured German 
V-2s at White Sands after World War II. 
They used to run primacord around the 
bird’s midsection like a belt. 
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Placing explosive in rocket tanks takes men nervy enough 


The powder in the destructs is, in it- 
self, dangerous enough. But it’s the thou- 
sands of gallons of fuel and oxidizer in 
the rocket that require destruct men who 
are nerveless enough to spit in the bright 
face of death. 

No margin for error. There are dozens 
of possibilities of a fatal mistake. Cross 
the wrong two wires, and the destruct 
installers could set off the bomb. Only a 
few months ago an Air Force intercon- 
tinental ballistic missile blew up on its 
launching pad the moment the engines 
started. The destruct system had been 
wired wrong. 

Mishaps like these spur rocket men on 
to almost interminable checking and re- 
checking. A visiting Air Force sergeant 
once watched while destruct men were 
arming a bird that was fueled and ready 
to fly. They kept inserting things in the 
maze of wiring in the destruct box and 
then pulling them out. 

“Look like fuses,” commented the ser- 
geant idly. 

“They are,” said one of the destruct 
men. “We’re blowing a dozen or so to be 
sure the circuits are working.” 


_— ? A i 


SAMPLE OF LOX is drawn off by technician at 
base of Titan gantry. Specially treated cotton 
clothing wards off burns if the lox spills. 
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White-faced, the sergeant almost had 
to be helped from the elevator at pad 
level. 

Yet Cape Canaveral has an incredibly 
good safety record. Not once, in the more 
than 10 years of launchings at this ex- 
perimental rocket site, has anybody been 
killed in an accident even remotely asso- 
ciated with fueling, firing, or destruction 
of a bird. 

This is more than just good luck. The 
reason lies in an elaborate, inviolable 
safety code. 

@ Item: The destruct system must be 
disarmed whenever the countdown is 
stopped. If a technician must mount the 
gantry to investigate trouble, he first re- 
moves a bit of wire from the destruct 
circuit. He puts this in his pocket. It’s 
his life insurance. 

@ Item: Once a destruct system has 
been installed, not one single radio trans- 
mission is permitted on the Cape. 

All electrical contacts between the 
bird, the blockhouse sheltering the 
launch personnel, and Central Control at 
Cape headquarters, are by cable. Nobody 
has ever proved that a random radio 


HARD-HATTED ATTENDANTS swing door on Atlas 
blockhouse shut. It weighs six tons, is eight feet 
high, seven feet wide, eight inches thick. 





to spit in the face of death 


transmission—like that from an auto- 
mobile, for instance—has set off a de- 
struct. But Canaveral takes no chances. 

@ Item: A destruct command can issue 
only from one point, Central Control. 

There, for safety, the console of 
switches contains two toggle switches, 
protected by plastic hoods that have to 
be pushed back before an operator’s fin- 
gers can reach them. 

Both switches must be thrown to com- 
plete the job on the bird. For safety, 
there is a stand-by circuit on a different 
frequency if the first circuit fails. 

Roth frequencies are, of course, secret 
to prevent the destruction of a bird by 
sabotage. As an added precaution against 
the possibility of malicious destruction, 
the radio signal frequently is coded. 

The quick fix. Flirting with the danger 
of malfunctions is a commonplace at 
Canaveral. So is the improvised fix. 

Last September a Project Vanguard 
rocket, built by the Martin Company, 
reacticd T-zero in the long countdown. 
The engines refused to ignite. 

With all electrical circuits discon- 
nected, a safety crew swung open the 
blockhouse door and ran to the launch 
pad. 

First, the destruct system, as always, 
was disarmed. Probing, the technicians 
turned up a broken wire inside a switch 
on one of the engine controls. The mend 
was simple. 

But then a transducer, a device that 
measured the kerosene inlet pressure to 
the first-stage fuel pump, was found to 
be ailing. Replacing it would necessitate 
draining all the fuel from the first- and 
second-stage tanks. The only alternative, 
to get at the transducer, was to break a 
small, secondary fuel line. This would be 
dangerous—there’d be kerosene spewing 
from that line. 

Leonard Arnowitz, chief of Martin’s 
Vanguard engineers at the Cape, called 
for kitchen foil and a bunch of diapers. 
A technician built a basin with the foil, 





TO DESTROY A BIRD, range safety officer throws 
toggle switch (left) arming the system and 
cutting off fuel. His right thumb ignites charge. 
The stand-by toggle switch is just above. 


and lined it with diapers. He positioned 
his basin under the fuel line. 

He broke the line, held the flow with 
his thumb while he devised a cap, re- 


placed the transducer, calibrated it, 
purged the system with a shot of nitrogen, 
and reconnected the fuel line. 

Total loss of fuel into the diapers: one 
pint. 

Launched perfectly, the Vanguard put 
a satellite into orbit. It’s still up there, 
circling the earth. 

Even the world’s most dangerous jobs 
can have their laughs. On one rocket mal- 
function during countdown at Canaveral 
the loudspeaker suddenly blared: “All 
personnel take cover!” A nurse, standing 
by with the customary medical detach- 
ment, dived under a truck. When the 
emergency was over, she crawled out—to 
discover that she had taken refuge under 
a ton of explosives. 
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Next Month: A Monster Robot Called Solaris 


It will probe the ocean depths with an arm 2,000 feet long, TV-camera eyes, 
and a claw that can clamp onto a 214-ton load. One of the weirdest contrap- 
tions ever devised, Solaris will be fully pictured and described in July PS. 
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CYLINDER HEAD 


TRANSPARENT COLLAR 


CUTAWAY ViEw of the piston, 
cylinder, and _ cylinder-head 
assembly shows slot through 
which the stationary camera 
window extends. Mirror is at- 
tached to window housing. 


CAMERA AT WINDOW takes photos inside cylinder. 
High-intensity lamps mounted on the engine provide 
light through a transparent collar under the head. 


Peephole piston shows how engine fires 


An unusual quartz-top piston lets GM _ overhead-valve auto engines. Shooting 
engineers: take a photographic look-see through the transparent piston crown, 
at the process of combustion inside they get high-speed sequence photo- 


Bottle spinner 

In one phase of cham- 
pagne making in California, 
this workman has to turn 
each of these bottles once a 


Theater has rotating audience 


The seats of this outdoor theater at Tampere, Fin- day for three months. They 
land, are in a stand on a turntable. Instead of having are kept neck down in racks, 
the scenery shifted on a single stage, separate sets are and the process settles yeast 
built in a circle around the bowl. At the end of each sediment that is drawn off 
act, the audience is revolved to face the next scene. to leave clear champagne. 
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FIRING CYCLE reveals spark discharge when the Combustion is complete after the explosion 
crank angle is 14 degrees before top center. when the angle is 37 degrees after top center. 


graphs in color of the burning of air and __s gives the camera a view of the combus- 
fuel. The see-through piston is assembled _ tion chamber from the bottom through a 
in a special single-cylinder laboratory en- window and mirror. A transparent collar 
gine, using compression ratios as high between the cylinder and head admits 
as 10.7:1. A slotted side on the piston light, adding to that from the explosion. 


Telephones on wheels Floating garage 


The mobile telephone center above has When the USS Essex moved its base 
been put into service in Chicago. It is from Mayport, Fla., to Quonset Point, 
designed to assist reporters and officials R.I., officers and men who owned cars 
at special events. The 32-foot bus carries received permission to transport them on 
15 phones—two of them on the outside. the carrier’s flight deck. One catch—a 
It is also provided with 10 mobile radio- warning: If war broke out while they were 
telephone channels, several hand-carried at sea, the cars would be dumped. The 
radio transmitters, and a powerful public- ship carried no planes, as a new flying 
address system. group will be attached in Rhode Island. 
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“J’d like to see them make...” 


EASY-ROLL BOAT TRAILERS and outboard carriers 
on Rolygon air-bag tires. They'd handle more 
easily on rough terrain than wheeled ones.— 
R. W. Schiller, Menominee, Mich. 


A LIGHT PICNIC TRAILER on two wheels. You 
could jockey it around by hand at the picnic 
site and the cover would open out to make it 
a table.—R. A. Reynolds, Westbrook, Maine. 











SOFT-PLASTIC MILK CARTONS so you'd never get 
clumps of wax in a glass of milk. And you'd 
never get leaks in the nonbreakable containers, 
either.—R. H. Morgan, Towaco, N. J 


REPLACEMENT-SIGNALING WICKS for cigarette 
lighters. Why not dye the last inch a bright color, 
or simply interweave several colored threads? — 
J. J. Vernimmen, Grand Rapids, Mich. 


A PULL-OUT SUN VISOR over a car windshield. 
It would stretch across to fill the gap and shade 
a middle passenger from bright sun.—Richard 
Bauguess, Fort Worth, Tex. 





Everyone has his own pet idea of a gadget that he would 
like to see in general use. The five ideas illustrated above 
were suggested by Porvtan Science readers. What's 


eee —~ 


yours? We will pay $5 for each one published | 


Please use 
Government postcards only. Write name and address 
clearly. Contributions cannot be acknowledged or returned. 
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PANIC STOP FROM 60 M.P.H. sends smoke pour- 


along the asphalt. One stop like this can wear 
ing from the Chevrolet's tires as they 


slide a flat spot on tires and ruin a whole set. 


Floor the throttle to 115... take a turn at 75... hit the brake 
at 90——that’s the punishment L. A. cops hand out when they’re— 


9 e. Torture-Testing 


Cars for 
Police Patrol 


By Bill Carroll 


r YESTING 1960's typical police cars 
begins this foggy morning on the 
2.1 miles of race track at the Los 
Angeles county fair grounds. Up for 
evaluation are Plymouth, Dart, Dodge, 
Chevrolet, Pontiac, Ford. Lt. Ron Root 
of the Pomona police department and 
Officer Gordon Browning of Los Angeles 
stand ready to put the first samples 
through the wringer. 
First a Dart warily circles the course 
to be sure it is unobstructed. Three warm- 


EXTRA-WIDE BRAKE DRUMS AND LININGS on the 
specially prepared Fords were wiped clean be- 
fore the tests. The car was then driven around 
the track to cool the brakes in moving air. 


CONTINUED 15 


TIGHT TURN AT 65 M.P.H. tilts this softly sprung 
sedan. Note how the load thrown to the outside 


up laps follow. Then Browning signals 
for “time” to be taken. The first lap is 
moderately fast, the second, third, and 
fourth progressively faster. Average time: 
1 minute 43 seconds for a 2.1-mile lap. 

Root takes the Dart next. From a 
standstill he crosses the quarter-mile 
timing line at 80 m.p.h., reaches 115 on 
the 0.7-mile straight, brakes to 75 for the 
first sweeping left turn and to 60 for a 
right-angle bend, slams into second gear 
for a dangerous reverse left under a 
bridge. Full throttle now, rear wheels 
biting deep to burn rubber around a 
rough left at 75 and ease right between 
too-close telephone poles. Then up to 90 
on the short back straight, brake again, 
drift right over a spring-bending hump, 
hold 80 around a sweeping “U.” The 
short straight is good for 100; brake to 
65 for Turn 11 and again up to 100— 
110—115 on the long straight. Brake to 
75 and start another lap. 

In seven minutes the Dart finishes 
four laps. Average time for both officers: 
1 minute 44 seconds—72.2 m.p.h. 

Then a Plymouth rips around the road- 
ability course, each officer making warm- 
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front wheel lifts the inside wheels almost off 
the ground, making handling difficult. 


up laps before the test run. They average 
1 minute 43 seconds, or 73.0 m.p.h. (Good 
sports-car speed, same track: 80 m.p.h.) 

Dart brake tests next. From 90 m.p.h., 
stop as quickly as possible without slid- 
ing a wheel. Stand for two minutes so 
drum and lining “heat soak” to maximum 
temperature. Up to 90. Stop again. Stand 
two minutes more while brake tempera- 
tures skyrocket. Four of these 90-mile- 
an-hour stops, then a panic stop. From 
60 miles an hour, brake hard. All four 
wheels lock, tires sliding far and fast. 

Rear wheels of the Dart skip and 
shudder. The tires ride onto an oil slick 
and the sedan slews sideways, then stops 
with tires and pavement smoking from 
abuse. The decision: “Severe rear-wheel 
bounce.” Skid marks are measured while 
the car rests for five minutes of brake 
cooling. The series of stops—four 90- 
m.p.h. and one panic—is repeated. On 
the last panic test, Dart’s rear wheels 
stay on the ground. 

Now Plymouth. Up to 90 and stop. Up 
to 90 and stop. Four times. Brakes hot 
enough to burn timber. A panic stop. 
The lighter Plymouth, with heavy-duty 


WIDE-TRACK PONTIAC 
cornered with very lit- 
tle body lean. It and 
Dodge were rated 
cael good in turns by 
the police drivers who 
tested them. 





SKID MARKS SHOW how a car with standard 
suspension (left) can drift sideways in a panic 


springs, comes down straight as a die. 
There’s a good reason for this extreme, 
brake-punishing test. “The Los Angeles 
police department averages 20 citations 
a week for speeding over 100 m.p.h.,” 
says Lt. Don Mann of Traffic. “That’s 
why we believe the world’s best patrol 
car is no better than its brakes.” 
Pontiac and Chevrolet have police 
samples at the track two days later. The 
Pontiac’s big V-8 churns around the track 
at sports-car speeds—77.1 m.p.h. It’s 


okay. Then Chevrolet. Neither Browning 
nor Root are comfortable about the way 
it handles in driving or brake tests. The 
Chevy representative agrees to have the 
suspension checked and return the car. 

Now Ford, also seriously interested in 
selling 303 new patrol cars to Los An- 


geles, has its turn. But like Chev- 
rolet’s first sample, the Ford does not 
handle too well in roadability runs. Rear 
wheels are light in fast corners. 

In brake tests with the Ford sedan the 
sudden transfer of weight to front wheels 
during panic stops has rear wheels skip- 
ping three or four feet at a time. Hood 
and fenders develop metal-rattling shud- 


SMOKE here isn’t from 
braking. This Dodge 
was driven so hard on 
right turns that unload- 
ed wheel spun under 
power. The tire lasted 
only 50 miles. 





stop. Heavy-duty suspension on a Pontiac police 
model (right) produced straight-line stop. 


ders heard a hundred feet away. After 
brakes wear in, though, and with lighter 
pedal pressure, shuddering slacks off. 
Ford qualifies. 

Retesting the Chevy. Three days later 
Chevrolet shows up again. They had 
checked suspension and found that the 
springs were not heavy-duty as specified 
and that they differed in stiffness. A 
production-line goof. Again Chevrolet is 
wrung out by Browning and Root. This 
time it’s acceptable for bidding. Now 
police mechanics impound the Chevy’s 
brake shoes, as they have with the shoes 
of the other test cars. The reason: to 
make sure that the same lining material 
is supplied with any cars bought. 

Why does Los Angeles test prospective 
police cars? The answer is safety. The 
testers recall one car with tires that 
rolled under so far on high-speed corners 
that sidewall lettering scuffed off. An- 
other broke a wheel after sliding a cor- 
ner at high speed, and one broke a front 
spindle and rode down from 100 m.p.h. on 
a brake drum. And there was a parking 
brake that worked so well it snapped a 
universal joint when yanked on. 





How a Truck Scale 


HE platform scales that weigh 

| trucks work on the same principle 

as the personal scales that weigh 

you in your doctor’s office. Both have 

levers that divide the weight, balancing 

many pounds on the platform with one 
pound at the indicator mechanism. 

A 50-ton Howe truck scale like the 


WEIGHT-INDICATING HEAD converts a downward 
pull on the steelyard rod into a movement of 
the dial needle. Weight is read from a dial 
numbered at 10-pound intervals. The model 
shown at right has an attachment that also 
prints the weight on a ticket. The printer, usually 
motor-driven, works off the dial through a sys- 
tem of cams and levers. The printer can be 
equipped to put the time, date, and an identi- 
fying number on the weight ticket, too. 


FRAME OF | BEAMS RESTS ON BEARING PLATES 


one illustrated here has four pairs of 
main levers, so linked that 7,000 pounds 
on the platform exert a one-pound force 
at the indicator. Your doctor’s scale, 
using one pair of levers, has a 40:1 “tip 
ratio.” 

Hardware for a 50-ton truck scale costs 
about $6,500.—Erik H. Arctander. 


LEVERS SHACKLED TOGETHER 
ADJUSTABLE NOSE IRON 


END EXTENSION LEVER 





WEIGHT ON PLATFORM 
is passed through frame 
to eight main levers. 
One end of each lever 
pivots on a_ fulcrum 
stand, the other bears 
down on an extension 
lever. Applied close to 
the fulcrum, most of the 
weight goes to the stand; 
only a little goes on to 
the extension lever. 
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MAIN LEVER 


BEARING PLATE RESTS 
ON BALL BEARINGS 


FULCRUM STAND WITH 
KNIFE-EDGE BEARINGS 








Works 


WEIGH-STATION BUILDING encloses 
the indicator mechanism and cov- 
ers an access hole to the pit. Hole 
allows mechanics to crawl under 
platform and adjust nose irons when 
scale loses accuracy. Platforms on 
50-ton scales are 10 feet wide and 
come 45, 50, and 60 feet long. 


DIAL SHOWS WEIGHT 


TRANSVERSE LEVER 
STEELYARD ROD 


MIDDLE EXTENSION LEVER 


THE FOUR EXTENSION LEVERS, tipped by main 
levers resting on them, apply a combined up- 
ward pull on the transverse lever. This lever 
pivots, pulling down the steelyard rod. The rod 
then actuates the indicator head. 

In the course of being shifted from platform 


to steelyard rod, the weight is divided at each 
step by the levers. Most of it is absorbed by 
the lever stands and only a small part is passed 
on. At the indicator head, only one pound for 
every 7,000 pounds on the platform is left to 
move the dial’s needle to give the reading. 
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High brick wall and overhanging steel roof shade the patio. 


Skeleton of curved steel 
supports unique house 


, . Pg A 
Concrete for the rough slab was 


A man who used to work on an aircraft 
production line has built an unusual, 
steel-framed house in Indio, Calif. 

Truman Ratliff, owner-builder, says 
that he and one helper put up the skele- 
ton in a day by using an “A” frame on a 
flat-bed truck. They lifted two-by-four- 

. - inch steel supports onto poured concrete 
FRAMING OVER THE CARPORT is anchored to re- footings and bolted them in place 12 
inforced buttresses, which take the shear load. feet apart. To these they welded eight- 


Broken key for electronic lock to its inventor, Luther G. Simjian, Green- 
wich, Conn., who suggests its use for 


Break a small sheet of opaque plastic vaults, doors to top-secret military rooms, 
into two parts and you get a key that code machines, bank-deposit devices, 
can’t be duplicated and a lock that can’t check-signing machines. 
be picked. A patent was recently granted How it works is shown in the drawings. 


EMBEDDED between a double plastic sheet is a TO OPEN THE LOCK, the key fragment is put 
printed circuit, or wiring. To form lock and into the vault slot. The ragged edges and the 
key, the sheet is broken into two ragged-edged hidden wiring of the two pieces must mate ex- 
fragments. One piece, when incorporated in a actly to complete the lock-opening circuit. Any 
vault slot, becomes the system’s lock. other connections can send an alarm. 
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inch Bethlehem “I” beams with a_ bor- 
rowed 200-amp welder. The supplier had 
cambered the beams to order in his shop. 
The two-bedroom, $17,000 house sits 
on a 10-acre sand dune with a superb 
mountain view. Designer Walter White 
of Palm Desert included 2,100 square 
feet in the rectangular floor plan. He 
formed five bays with the curving roof; 
the smallest, on one side, is a carport. 


Long-tail spotter 


The long tail of Lockheed’s sub-hunting 
P3V-1 houses magnetic detection devices. 
A fiber-glass boom extends beyond inter- 
ference from metal stabilizers and tail 
cone. The propjet, military version of 
the Electra, can search 280,000 square 
miles on each flight. The bulb at top of 
the tail plug is a navigation light. 


PS PICTURE NEWS 
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poured after roof beams and supports were placed. Holes in beams will accommodate dv-ctwork. 


~~. 

V-SHAPED STEEL POST 
supports each wpward- 
curving roof beam. 
The posts are four-inch 
channels sheathed in 
16-gauge sheet metal. 
Thin, vertical pipes 
are plumbing trees. 


Loss-of-hearing tester 


By turning dials on this instrument, a 
doctor or technician can measure the de- 
gree of a patient’s hearing loss and write 
a prescription for a custom-built hearing 
aid to correct it. The tester can evaluate 
more than 40,000 hearing configurations. 
It’s called an Auricon by Audiotone of 
Phoenix, the developer. 





Nothing’s 
~ Too Good for 
Baby Gorilla 


Only a handful at seven 
months—pretty small 

to bear the honors due 
her as an international 
celebrity—Colo could 
already eat with a 
spoon, drink from a cup. 


Today, at 314 years, Colo 
weighs 65 pounds and, 
like any youngster, 
loves to play. Right 
now it’s tickling time. 





When it comes to art, Colo knows what 
she likes—she likes her own finger 
paintings. Here she points out an 
interesting feature of her work. 


Everybody needs a little love and 
attention. An understanding nurse, 
who drops by regularly to check 
her over, coos to Colo reassuringly. 
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“Oh, you’re a bad, bad gorilla!” says Zoo Director Earl F. Davis, 
chucking Colo under the chin. Romping with her now is fun, but full-grown 
she'll weigh 350 pounds—and good zoo directors are scarce. 


The first gorilla baby born 
in captivity is being terribly 
spoiled for the sake of science 


By George J. Barmann 


HE most pampered baby in the 
world, perhaps, is a saucy gorilla 


named Colo. She lives in the Co- 
lumbus, Ohio, zoo. 

Colo is the first gorilla ever born in 
captivity anywhere. She is giving scien- 
tists a unique opportunity to study a 
gorilla from birth, knowing its exact age 
in all stages of development. 

So little is known about gorillas that 
65-pound, 40-inch-tall Colo is being 
watched over by white-uniformed nurses 
24 hours a day, and is being studied by 
child specialists and psychologists. 

Until Colo was born, on Dec. 22, 1956, 


Hitting the bottle at lunchtime, Colo 
displays a no-problem appetite. She 
readily tucks away steak, vegetables, 
fruit, vitamin pills—and adores !ea. 


CONTINUED 
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all attempts to breed gorillas in captivity 
had failed. Scientists had about decided 
the beasts could not reproduce outside 
the jungle. But Director Earl F. Davis 
of the Columbus Zoo was not convinced. 
He put his two full-grown gorillas, the 
Baron and Christina, together for a time 
and waited anxiously. 

Colo, a priceless blessed event, was 
the happy result. She is getting as much 
care and attention as if she were a human 
baby in an exclusive hospital. She is fed 
balanced meals. She is checked regularly 

~~ each day and a record is kept of her 
The little gorilla is growing up in dr tancctaghen She gets manicures. She is 
quarters as spotless as any hospital given companionship and encouraged to 
nursery. She’s shown here as an play. Romping with her, says Director 
infant, being coddled after the Davis, is “like handling flypaper; she 
daily rubdown with baby oil. won’t let you go.” 

Offers for brown-eyed, bouncy Colo 
come to Davis from all over the globe. 
European zoos have tried to buy her. The 
Brookfield Zoo, in Chicago, wanted Colo 
there for a month, at $1,000 a day. But 
Davis is rejecting them all. “We could 
make a mint hauling her around,” he 
says, “but she belongs right here.” 

Colo’s health is so precious that every 
time she looks sad the zoo people get 
jittery. For gorillas are susceptible to all 
of man’s diseases. Already she’s had the 
flu and colds, and Davis thinks she’s had 
measles. Temperature in the nursery is 
kept at 75 degrees. Visitors have to look 
at Colo through a display window, as 
they would view a new baby in a hospital 
nursery. 

There are 60 gorillas in U.S. zoos, 20 
in Europe. But little Colo, with her dis- 
tinctive birth, tops them all. Even 


senah teats anced setae another baby gorilla, Goma, born in 
Mildred Davis wife of the zoo’s Basel, Switzerland, last September, can- 
director and one of Colo’s admirers not match her. Colo was first. 


Family album: father at 
left, mother at right. 
Baron, the father, tips 
the beam at 570 pounds, 
has a four-foot-wide 
chest. He’s about 15 
years old. Colo’s mother, 
Christina, stylishly 
svelte at 350, is a 
youthful 11. No one 
knows how the handsome 
couple feel about their 
unique offspring. 
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New Ideas from the Inventors 


Bike Spring Stores Power. Cranking the 
pedals of this recently patented bike 
drive would transmit power to the wheel 
sprocket through a coiled spring and 


Rack Eases Wheel Change. This sleeved 
wire rack is one inventor’s idea of how to 
change a tire with less effort. The 
springy cradle would raise the spare to 
the right height. You’d then turn it on 
the sleeves to line up lugs and holes, and 
slide the wheel forward onto its hub. 


drum. A disconnect lever on the crossbar 
would let the rider store pedal power 
when the going was easy, release it to 
start fast, climb a hill, or buck a wind. 


Awning Shields Conditioner. An air 
conditioner’s operation can be improved 
by shielding it from the sun’s rays. Fas- 
tened by a flange at the top and a looped 
spring at the bottom, this extensible 
panel wouldn’t impede air circulation yet 
would deflect sun, and rain and dirt, too 


COM TINUED 





More Inventors’ Ideas 


Instant Cup Heats Instant Coffee. You 
could make hot drinks quickly and easily 
at a picnic or barbecue by heating water 
in the cup. The base of this metal mug 
would hold a wick-type heater. The rim 
and clip-on handle, made of nonconduc- 
tive material, would remain cool. 


Trunk Carrier Loads Outboard. You 
could hoist an outboard motor into a car 
trunk with ease if it were clamped to the 
pivoted, sliding frame of this carrier. 
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Caster Flats Prevent Sliding. Vibrating 
machines might stay put if mounted on 
casters like these. Small flats would re- 
sist a machine’s tendency to creep or 
roll, but wouldn’t resist too hard when 
you pushed the appliance. Springs on 
the spindles would cushion the ride. 


Nested inside a second, screwed-down 
frame, the motor couldn’t shift inside the 
trunk. To unload, you’d pull the mount- 
ing frame up and out, tilting it down. 
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Holder Squeezes Toothpaste Tube. To 
squeeze toothpaste from this wall dis- 
penser, you’d press a lever that rolled a 
cylinder against the tube. Placing your 
brush in a cradle at the base of the dis- 
penser would uncap the tube; a spring 


would recap it with the brush removed. 


Ratchet Sounds Back-Up Signal. Pull- 
ing out of a busy parking lot might be 
easier—and safer—if you attached this 
bolt-on signal to your car’s wheels. A 
spring fastened to a bell clapper would 
turn freely when you were going forward. 
But in reverse, a ratchet would engage 
and tighten the spring, jiggling the clap- 
per against hubcap or wheel cover. 


Fender Catches Paint Drips. This semi- 
circular guard is designed to catch the 
paint that spins, drips, or splashes off a 
well-loaded roller. A  pin-and-hold ar- 
rangement would let you rotate the guard 
to the best position for each job. 


The following patents have been issued on th 1 
Bike spring—No. 2,908,356 to E. Daarud, Mandan, 
Tire rack—No. 2,910,201 to R. Finn, Chester, N. Y.; 4 
—No. 2,874,551 to C. H. and W. S. Bradbury, Topeka, 
Cup—No. 2,893,376 to A. Pasqua, NYC; Caster—No. 
to W. Lord, Minneapolis; Outbeard carrier—No. 2,77! 
S. Weinstein, Oak Park, and J. Walker, Allen Park, ! 
Paste dispenser—No. 2,801,028 to M. Ward and W. 
Harper Woods, Mich., and C. Baker, Detroit; Back-up signal 
—No. 2,802,441 to H. Epstein, Kansas City, and J. Pratt, Inde- 
pendence, Mo.; Roller guard—No. 2,902,706 to C. Gaetke, 
St. Paul, Minn. 

Copies of patents may be ordered, by number, from the 
Commissioner of Patents, Washington 25, D. C., at 25 cent 
each. To write to an inventor, if the ddr riven wei 
insufficient, you may address him (hy nam nd patent 
ber) in care of the Commissioner 
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HAILSTORMS 
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Oklahoma hailstones, almost three inches 


By Wesley S. Griswold 


AUGHT in a vast Nebraska field 
by a wild thunderstorm, one June 
day long ago, a running farmer 
was knocked unconscious by huge hail- 
stones. When he came to, the stunning 
barrage had stopped. But it had broken 
one of his arms and bruised him savagely. 
The terror of having been at the mercy 
of raging elements was still upon him 
when he staggered home to his wife 
“T felt as if God had suddenly started 
throwing rocks at me,” he told her. 
That same discharge of celestial shrap- 
nel broke the backs of numerous hogs, 
fractured the skulls of grazing horses 





across, are as big as the doorknob at left. 


and cows, and slew flocks of chickens. 
It stripped orchards of their fruit and 
leaves, flattened hundreds of acres of 
young grain. Flung by a wind nearly as 
violent as a tornado, great jagged chunks 
of ice shattered windows, punctured roofs, 
and injured several men trying to rescue 
their crazed livestock. 

Within 15 minutes, this historic hail- 
storm of June 20, 1881, like most others 
of record, was all over. 

The physical beating we Americans 
took from hail during a recent 10-year 
period cost us over $532,000,000. Hail- 
storms are more destructive than torna- 
does and nearly as harmful as hurricanes. 

Working its way north. Farmers take 
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SOME 90,000 WINDOWS were broken when a 
50-m.p.h. hail barrage pummeled Spearfish, S. D. 
Damage to the high school is shown above. 


the worst pummeling. With what must 
seem to them to be sheer meanness on 
Nature’s part, hailstorms normally begin 
when shoots start coming out of the 
ground, and keep occurring straight 


through the entire growing season. Hail 
usually hits farms farthest south begin- 
ning in March, and winds up beating a 
tattoo on northernmost fields in late Au- 
gust. June, however, is the month when 
hailstorms are most frequent. 


Hail has fallen in every state of the 
Union, including the two newest. But 
those that have been pounded hardest 
and most often are Kansas, Nebraska, 
Montana, Iowa, and North Dakota, in 
that order. 

Wheat, corn, and tobacco crops have 
been the hail’s chief targets, with fruit 
next in line. A single storm in Nebraska 
on July 2, 1953, mashed 3,000,000 bushels 
of standing wheat. 

In American towns and cities, hail- 
stones have busted countless thousands of 
windows, riddled greenhouses, smashed 
auto windshields, street lights, and elec- 
tric signs. They have badly damaged 
just about every kind of roofing except 
concrete slabs, and have whanged right 
through the flimsier types. Hail has split 
and even torn wooden siding off houses. 
In Warsaw, Mo., in June, 1931, it 
knocked a front door off its hinges. 

Trains that have had to run through 
fierce hailstorms have had all windows 
broken on the exposed side, with passen- 
gers cut by flying glass. 

Planes have been in the most serious 
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GREENHOUSES ARE LEFT WIDE OPEN after Na- 
ture’s freak stone-throwing. This one did dam- 
age of about $100,000 near Washington, D. C. 


danger, though none is known to have 
crashed as a result of hitting hail head- 
on. But in a few seconds the damage can 
be breath-taking. 

An Air Force turboprop transport that 
blundered into hail for only half a min- 
ute one day last year was so hammered 
that it took 14,000 man-hours to make 
repairs. This particular hail shower 
hadn’t even shown up on the plane’s 
radar, which enables most aircraft to 
avoid such harrowing encounters. 

How big do they get? Big hailstones 
are traditionally “as big as hen’s eggs,” 
but they have often been far larger than 
that. The largest ever reported by an 
official observer whomped into Potter, 
Neb., on July 6, 1928. It was 17 inches 
around and weighed 114 lb. 

Many hailstones in that brief, terrify- 
ing storm were 10 to 12 inches around. 
They hurtled down upon the town with 
the hissing sound of great speed, hitting 
the wet ground a dozen feet apart, and 
with such force that some buried them- 
selves in the soil. 

One person who watched this appalling 
assault said the hailstones looked like 
a plunging flock of small birds. 

By great good fortune, no human being 
was hit by those icy projectiles. It is a 
curious fact that while many horses, 
cows, dogs, poultry, pigs, and wild birds 
and animals have been slaughtered by 
hail, only one person in the U. S. has 
ever been killed by it, according to official 
records. He was a young Texas farmer, 
who on May 13, 1930, near Lubbock, was 





MANY AIRPLANES have been battered, though 
none has been known to crash due to hail. Above 
is the beat-up nose of a DC-6 airliner. 


caught out in a violent storm and beaten 
so cruelly that he died a few hours later. 

The history of hail in certain other 
countries has been far more tragic. The 
most lethal hailstorm ever known killed 
250 people in north central India on an 
April day in 1888. One almost as deadly 
took 200 lives in western China in June, 
1932. The worst hailstorm that ever hit 
South Africa made such an uproar on 
roofs with its “jagged lumps of ice” that 
as it beat upon a large power station, it 
drowned out the sound of the dynamos. 
That storm killed 19 people. 

Hail falls on all continents, most often 
between two p.m. and nine p.m. It is 
most frequent far inland in the middle 
latitudes, least likely to be encountered 
near the equator and the poles. 

Born at 250 m.p.h. Its incubator is 
almost invariably a violent thunderstorm, 
for it feeds on turbulence. In fact, the 
largest hailstones are formed in the front 
clouds of such a storm, where the up- 
drafts are often vertical hurricanes roar- 
ing at speeds exceeding 250 m.p.h. 

Wind-tunnel experiments have _ indi- 
cated that updrafts of 248-278 m.p.h. 
would have been needed to help build 
the giant that landed in Potter, Neb. 

A thunderstorm is usually created 
when a layer of warm, moist air is over- 
run by a layer of cool, dry air. The hot- 
ter the atmosphere close to the ground, 
the greater the chance that an uprush 
will start, and the more vigorous it will 
be. Turbulence is even likelier to occur 
when the heated air is moving up a slope 
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PIERCING POWER of giant hailstones is shown 
in this detail photo of an automobile top that 
was riddled as if by aerial machine-gun fire. 


of land, as happens, for instance, when 
air from the Gulf of Mexico pushes 
northward across the High Plains. That 
is why the worst thunderstorms in the 
U. S. happen in that great central farm- 
ing region. And, though only one thun- 
derstorm in 10 produces hail that reaches 
the ground, that is where the most dam- 
aging falls of hail occur. 

There are two theories about how it 
is produced. Both agree that a hailstone 
starts with a little round nucleus of com- 
pact snow or with a freezing raindrop. 
From there on, they differ. 

The older and more widely accepted 
explanation is that this nucleus is the 
plaything of tumultuous updrafts. First, 
it is tossed up into regions of snow, then 
dropped into supercooled rain, then flung 
upward again until, after repeated tosses 
and alternate coatings of snow and ice, 
it becomes too heavy for the tumbling 
winds to support, and falls to earth. 

The other theory is that the hailstone 
makes a continuous fall from start to 
finish, though sometimes it meets such 
powerful uprushing winds that it stands 
still for an instant in mid-air. 

With spikes, too. However it is formed, 
hail reaches the ground in an amazing 
variety of sizes and shapes. It can be 
as small as a pea or as big as an orange. 
Usually, it is roughly round and smooth. 
But hailstones have been found covered 
with icy spikes, or shaped like pyramids, 
mineral crystals, or crude arrowheads. 

Though hailstorms rarely last more 

[Continued on page 218) 








World’s Fastest Fighting Vessel 


a faba three 2,800-hp. gas-turbine en- 
gines spinning its triple screws, HMS 
Brave Borderer accelerates from rest to 
50 knots in only 30 seconds. First of a 
new class built for the British Admiralty 
by Vosper Ltd., the patrol craft can oper- 
ate as a gunboat, torpedo boat, mine 
layer, or raider. It is believed to be the 
first warship with a service speed of over 
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50 knots, about 57 land miles an hour. 
Displacing 100 tons when loaded, the 
vessel is 98.5 feet long, overall, and has 
a 25.5-foot beam. Hinged to the bottom 
of the transom is a unique trim flap 
controlled electro-hydraulically from the 
bridge. Lowering the flap points the 
boat’s bow higher for greater speed or to 
reduce slamming in a heavy sea. 




















Sand-table models are observed by Army personnel through holes shaped like binoculars. 


Table talk 
teaches languages 


Here’s a new way the Army 
teaches its officers and men to 
speak and understand foreign 
languages at the Presidio school 
in Monterey, Calif. It uses two 
sand tables and modeling clay. 

One group is required to ob- 
serve an enclosed terrain through 
peepholes shaped like binoculars 
and to report in a NATO tongue 
over the telephone. A second re- 
builds it from the description. 


Water bulldozer 


A 16-foot tublike boat is being put to 
use by Alaska Lumber and Pulp Co. for 
herding logs on waterways. The 140-hp. 
diesel-powered craft is sturdily built— 
with '%-inch steel-plate hull—and can 
turn around in almost its own length. 


LITTLE BOAT makes turn in almost its own length, 
gets up to full speed in two lengths. 


Shrouded propeller prevents damage from logs. 
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TEST MODEL above is 9 feet high, 15 feet wide, 
38 feet long, and would subdue 7-foot waves 
in 15 feet of water. A sea raft in actual use 


would be larger than a football field. 


Movable breakwater 


A big raft topped by an inclined plane 
is being tested by the Army Engineers’ 
beach-erosion board for possible use as a 
breakwater to aid in loading and unload- 
ing ships in unprotected seas. It would 
be sunk, hold back waves rushing up its 
slanted deck, provide calm water on the 
other side. Weight of the waves would 
keep it on the bottom, but it could be 
made buoyant again for towing to another 
site by blowing out its pipe framework. 


Coming and 
going 

Two trains on par- 
allel tracks? Not at all. 
It’s the front and rear 
of a 110-car coal train 
taking a tunnel on a 
hairpin curve. 

O. W. Andrews of 
Mullens, W. Va., 
spotted the locomotive 
passing its own caboose # 
and snapped the pic- ; 
ture. The curve is on the 
Winding Gulf Branch 
of the Norfolk & West- 
ern Railway in Raleigh 
County, W. Va. 


PS PICTURE NEWS 





SURF ROLLS up the inclined plane in test off 
Maryland shore, but water in area behind the 
new sea raft remains calm. Weight of the water 
on its top prevents it from shifting. 
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AS TIMBER CARRIER, Bunyan Buggie 
can handle 120-ton load. Logs up 
to 40 feet long are suspended be- 
tween wheels on chain from hoist. 


AS A BULLDOZER, tractor wields 6- 
ton blade, 30 feet long and 6 feet 


high, which can push 96 cubic 
yards of earth at one shove. 


Huge Logging Tractor 
Rolls on 
24-Foot Wheels 


Welt 
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. 
TRACTOR CAN CARRY 
40-FT. LOGS AND 
TOTAL LOAD UP 
TO 120 TONS 


The fantastic 1,000-hp. Bunyan 
Buggie weighs 38 tons, hauls 
120, stands as tall as a house 


ITIZENS of the little town of Isle- 
ton, Calif., have been as full of 
curious expectancy these past few 

months as if one of their neighbors owned 
a pregnant elephant. 

There was a widespread conviction in 
the community, crouched behind a levee 
by the muddy Sacramento River, that 
Something Big was sure to happen soon. 

Their interest focused on a former can- 
nery at the north end of the main street. 
Over its porch is nailed a broad sign that 
reads “Bunyan Buggie.” Inside the old 
cannery, a fantastic vehicle of enormous 
size has been slowly taking shape. Just 
about everybody in town has dropped in 
from time to time to watch it grow. 

Basically, the Buggie is a two-wheeled, 
self-propelled cart for hauling logs (mean- 
ing, in this instance, tree trunks up to 
40 feet long). But what wheels it has! 
They are 24 feet in diameter—taller than 
many a two-story house—and five feet 
wide. They can cover a mile in only 70 
turns. And those great, spoked wheels are 
designed to support payloads of as much 
as 120 tons, slung below the frame of the 


CONTINUED 9] 





TWO-STORY-HIGH DRIVE WHEEL towers above its 
designer, Harold Manning, as he inspects it. 


BULLDOZER BLADE, which also serves as six-ton 
counterbalance, is ready for installation. 
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SPARKS FLY from weld- 
ing torches as mightiest 
tractor is assembled by 
inventor Manning and 
his helpers in Isleton, 
Calif., building former- 
ly used as a cannery. 
Welders are working on 
frame linking the half- 
completed drive wheels, 
so large that they will 
cover a mile in only 70 
revolutions. Designer 
has improvised this pro- 
totype with parts from 
junk vards, including 
oil-well drill pipe for 
wheel spokes. 


Buggie. The vehicle itself weighs 38 tons. 

Because this giant cart seems far too 
big for human beings to use, and is in- 
tended mostly for work in the woods, its 
inventor, Harold Manning, naturally 
thought of naming it for the mightiest 
woodsman of them all, the legendary 
Paul Bunyan. 

Manning, 56, has been a logger since 
1922. He has wrestled tractors up and 
down lumpy, stump-dotted, steep slopes 
almost as long as he can remember. And 
he says, quite flatly, “Cats have gone as 
far as they can go.” 

“A cat doesn’t get a particle of trac- 
tion out of its load,’”’ Manning explains. 
“That’s because it doesn’t carry, it pulls. 
Now, with my Buggie, the bigger the 
load, the greater the traction. With a load 
of 120 tons, it’ll go up any hill that the 
biggest cat can go up without a load.” 

Two 500-hp. engines, Ford V-8s, 
stripped from Army medium tanks, are 
inside the Bunyan Buggie’s wheels. They 
are protected from ground water and 
debris by steel sheathing that extends 
six feet in from the rims. One engine is 
hung from each axle, and remains fixed 
while turning the vast wheel around it by 
means of a five-ply chain drive. The 
chains run from an engine cross-drive up 
to a 12-foot sprocket around the axle. 

Each engine is mounted on a crescent- 
shaped base of sheet metal, formed to fit 
the curve of the wheel. The base contains 
a 700-pound gyroscopic stabilizer and an 
85-gallon fuel tank. Its curved bottom 
is covered with heavy-duty brake lining. 

[Continued on page 208) 
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WORKING MODEL above will be 
replaced by curved case that fits 
the wrist like a watch. 


INFLATED BALLOON will keep an 
exhausted swimmer afloat as 
shown in the photo at right. 


Wrist life preserver 


A personal life preserver that straps 
to your wrist like a watch has been in- 
vented by two U. S. Marines. The Leath- 
ernecks are Gunnery Sgt. Daniel O. 
Davis, serving at Camp Lejeune, N. C., 


Tallest apartment house 


The world’s tallest apartment house— 
60 stories—will rise in Chicago’s Loop. 
Twin circular towers (model at right) 
will contain 896 apartments, each with 
balcony, radiating from an elevator core. 
The first apartments will be on the 21st 
floor; a 900-car parking ramp will spiral 
around the lower 18 floors. Called Marina 
City, the project, including office building 
at rear, is being financed by the Build- 
ing Service Employees Union. 
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High-riding tractor 


Having a tractor that was slung too low 
to ride over crops without damaging them, 
Charles Howard, a nurseryman at Hemet, 
Calif., gave it a lift. He welded hollow 
steel blocks to the track cleats to raise 
the machine. A bar at the center of each 
prevents slippage to the sides. 


PS PICTURE NEWS 
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and his veteran buddy, Landon McGill, 
now a watchmaker at St. Pauls, N. C. 
They have encased an elastic bag in a 
small plastic container with a replaceable 
carbon-dioxide cartridge. The CO, blows 
up the balloon when released by button 
in an emergency, floats it on the water. 
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WHAT'S Ee, ae 


Mower.Can 
Flush Out 
Clippings 


PROPANE SCRAPER blisters off 
old paint as you scrape. The basis of 
this new tool is the familiar hand-held 
propane tank available for several years 
with other appliance attachments. You 
use it with one hand instead of having 
to hold a blowtorch with one and a 
scraper with the other. Hot Blast Paint 
Scraper, $9.95; replacement tank, $1.95. 
Turner Corp., Sycamore, III. 
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A new gas rotary power mower 
cleans itself when you attach a 
hose to a built-in coupling, turn 
the water on, and run the motor 
for a minute or so. It also has a 
leaf mulcher. With 3-hp. motor, 
$139.95; 214-hp., $112.50. 

A piggy-back spreader for 
seeding, liming, fertilizing, on 
killing insects or weeds while 
you mow comes for $14.95 extra 
Sunbeam Corp., 5600 Roosevelt 
Rd., Chicago. 


Ci Me ah} of 
ERIC DIETS 


NONREFLECTIVE TAPE for per- 
manent mending of torn blueprints, 
maps, books, and other papers is colorless 
and almost invisible. The Scotch brand 
tape is made of acetate film with a matte 
finish that you can write on with a pen 
or pencil. Unlike other tapes, it doesn’t 
discolor with age. A 180-inch roll sells 
for 39 cents. Minnesota Mining & Mfg. 
Co., St. Paul, Minn. 
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REFRIGERATOR DRAWER holds 
and keeps fresh a week’s supply of meats 
and vegetables without freezing and has 
room as well for beverages and fruit. It 
glides out smoothly for access to its con- 
tents so you don’t have to open other 
compartments. Above it is a refrigerator 
unit and below a freezer section. West- 
inghouse Electric Corp., Pittsburgh. 





GRINDING GUARD fits over wheel 
mounted on a radial-arm power saw. You 
clamp it to the motor end bell with its 
stud and wingnut. The kit consists of a 
bracket, tool rest, and two guard shrouds 
—one for grinding, buffing, and wire 
wheels up to six inches in diameter, the 
other for cup wheels up to four inches. 
$9.95. DeWalt Div., Lancaster, Pa. 


NEW TIRE GAUGE is 
equipped with a flexible 
white nylon pressure bar 
that won’t break or kink, 
seize or rust, and requires 
no lubrication. Its black 
numerals are easy to read. 
Price, $1.29 to $3.98. Sears, 
Roebuck & Co., 925 S. Ho- 
man Ave., Chicago. 


CURRENT TESTER 
lights a bulb in its end 
when you touch it to the 
live side of an outlet, ap- 
pliance, switch, spark plug, 
or ignition coil. It’s the size 
of a ball-point pen and tests 
110 to 550 volts. It costs $1. 
Hahn Co., 2311 Fox Hills 
Dr., Los Angeles. 


PEDAL HOLDER is at- 
tached at one end to the 
dash; the other depresses 
the accelerator and can be 
adjusted to any speed for 
tune-ups. It will be useful 
next winter, too, for warm- 
ing up a cold engine. $3.95. 
Cizek Mfg. & Distributing 
Co., Clutier, Iowa. 
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FISH FEEDER runs like an 
electric clock. Its food drum re- 
volves once in 24 hours, and a 
tube in the center picks up an 
adjusted amount as it turns, dis- 
penses it in the fish tank at any 
set time. $16.95. Era Products, 
261 Thrift St., San Francisco. 








Magnetic Door Latch 


Plastic stripping containing a strong magnetic 
material is now used in the edges of combination 
screen and storm doors. In case you don’t close 
the door all the way, the flexible stripping will 
pull it tightly shut. Doors come in 18 styles. 
Weather-Seal, Inc., Barberton, Ohio. 


TRACKED-DOOR HARDWARE 
and hinges mount on the surface, let you 
convert an arched recess into a closet, 
and cover the entire opening. No jambs 
or trim are needed. The hardware can be 
r used on doors of any height. The Stanley 
d Works, 111 Elm St., New Britain, Conn. 
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ROCKER PANEL can be 
put on over an old rusted one 
to give your car a new look. 
Factory-treated replacement 
needs no conditioner or primer 
before being painted. You 
must specify car make, model, 
and year. Two-door, $7.95; 
four-door, $9.95. Richline Co., 
Minneapolis. 


CORNER SINK has stainless-steel 
bowls at right angles, one for each wall. 
Faucets in the corner will fill either. The 
double sink was designed for small kitch- 
ens with little wall space. It measures 
22 inches in depth. Jensen-Thorsen Corp., 
Addison, IIl. 


SAW SET is a simple hand tool with 
which you bend teeth to restore the set. 
Clamp the saw in a vise and bend the 
teeth alternately in and out. The tool 
has six setting slots of different widths. 
Price, 79 cents. Industrial Products Sales 
Co.. 1182 Broadway, NYC. 


CENTER FINDER is used to 
mark squares, hexagons, and octa- 
gons as well as round work. It’s 
made of clear Lucite plastic. $1.95. 
Athens Fabricating Co., Athens, Ga. 


FLIP HOSE NOZZLE canbe 
pressed right or left with the thumb 
to regulate spray while you hold it 
by finger grips. It’s chrome-plated 
metal. It sells for $1.59. Franklin 
Metal & Rubber Co., Hatboro, Pa. 





The machine is set up 


by mounting the camera-com- 
puter box on a tripod in front of 
a parked car and hooking up 
two 12-volt car batteries (left). 
Box. is aimed at the center of 
the adjacent lane, 20 feet down 
the street. At this point (above ) 
two pressure-sensitive tapes are 
glued to the road and connected 
by wires to the box. 


Cops’ Camera Catches 


Speeders in the Act 


New electronic trap—computer, 
camera, and strobe—makes 
speeding a tough rap to beat 


By Erik H. Arctander 


BOX that looks like a 17-inch TV 
A set promises to be the ultimate 
weapon in the war on speeders. 
This newest speed trap, Foto-Patrol: 
@ Is almost impossible to spot. 
@ Picks out only cars that exceed a 
preset limit and ignores all others. 
® Computes the speed of a violator’s 
car to an accuracy of 1/10 m.p.h. 
@ Produces a photo for evidence that 
gives all the details of the offense. 
One policeman can set up the 35-pound 
box, batteries, and tapes in five minutes. 
Turning the speed-setting knob to the 
speed at and above which he will issue 
summonses, the cop flips on the power 
switch. He walks 300 to 400 feet in the 
direction traffic is moving and waits. 
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Nothing happens until a car exceeds 
the speed setting—usually five m.p.h. 
over the legal limit. When one does, the 
powerful strobe light on the front of the 
box flashes a split-second after the front 
wheels of the speeding car cross the sec- 
ond tape. Alerted, the policeman waves 
the offender over and hands out a ticket. 

Inside the Foto-Patrol box are three 
units: a transistorized analogue com- 
puter, an automatic camera, and a strobe. 

The computer measures how long it 
takes a car’s front wheels to travel three 
feet—from one tape to the other. It trans- 
lates this time, in thousandths of a sec- 
ond, into miles per hour. The computer 
works so quickly that before the car’s 
rear wheels reach the tapes it has the 
answer. If the speed is at or above that 
set by the policeman, the computer trig- 
gers camera and strobe light electrically 
and they take the car’s picture. 

The custom-made 35-mm. camera has a 
three-element, fixed-focus lens with a 
1/1,600-second guillotine shutter. It can 











Speeder sets off camera and strobe 
by covering the three feet between tapes too 
fast. Analogue computer converts the elapsed 
time into miles per hour and trips the photo 
unit, which snaps rear of car. 


Cop pulls the speeder over 

300 to 400 feet farther on. Strobe light, 
which flashed while speeder’s car straddled 
tapes, tagged him as a violator. 


a PS es ae: oo ae 


Handing out ticket, 

officer charges only that the 
driver was exceeding limit; 
exact speed is filled in later. 


Photographic evidence 

is produced in court if the 
speeder fights ticket. Photo 
shows—bottom to top—rear of 
car with license plate, watch 
showing time of offense, data 
slip, light pattern made by 
computer read-out, speed scale 
(upside down). Scale indicates 
speeder was doing 48 m.p.h. 


CONTINUED 
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INSIDE THE FOTO-PATROL BOX are three removable units linked 
electrically: a computer, camera, and data chamber. 


take 1,000 pictures automatically on a 
100-foot roll of Kodak Tri-X film. 

While the shutter is open, the synchro- 
nized flash tube fires. Peak illumination 
lasts for 1/5,000 second and the curved 
reflector throws light over a 10-by-10- 
foot area 35 feet away. Some light also 
spills into the data chamber in the bot- 
tom of the camera and illuminates the 
speed scale, a watch, and the typed slip 
of paper. These are reflected by mirrors 
into the lens and recorded on the top 
third of the frame; the car’s picture fills 
the other two-thirds. 

The idea for Foto-Patrol originated 
with Leon Perl, an energetic, persistent 
New York lawyer. His job of settling 
auto-accident claims for the U. S. Fidelity 
& Guaranty Co. convinced him that speed 
is a big factor in most accidents. 

No engineer himself, Perl split his 
invention into units and had each one de- 
veloped separately by different experts. 
At first only he knew how they would be 
combined and used. 

Perl tried out a prototype model in 
Port Washington, N. Y., during May, 
1956. Of 14 summonses issued, 12 were 


DATA CHAMBER has information 
slip, watch, computer read-out. 


SPECIAL 35-MM. CAMERA shoots 
100 feet of film automatically. 


contested. All 
victed. 

It’s the photograph produced by the 
machine that makes policemen enthu- 
siastic. It gives the complete, accurate 
story of an offense without complicated 
interpretation or expert testimony. And 
there is little chance of mistaken iden- 
tity—offender and offense are linked. 

Another feature is the device’s versa- 
tility. It has timed speeds from 10 m.p.h 
to 110 m.p.h. with 1/10-m.p.h. accuracy. 
The strobe is so powerful and the camera 
shutter so fast that good photos can be 
made in bright sunlight or on a dark, 
rainy night. 

Foto-Patrol won’t be sold, but will rent 
for $15 a day. The charge covers film, 
processing, prints, servicing, and repairs. 

Improvements are still being made 
The production models, now coming off 
assembly lines, will have a simpler speed 
indication than the one shown here. A 
remote read-out may be added later for 
distant monitoring of the machine. Work 
has already started on a model that will 
cover three lanes in the same direction 
simultaneously without a mixup. 


12 defendants were con 


eeeeeevoeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeeeeeeeeeeeeeeeeeeeee 


Next Month: Unmarked Police Cars 
A sneaky trick or a fair and effective weapon against traffic 
violators? July Popular Science gives you an on-the-scene report. 
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Catapult cuts 
jet runway 


This two-part machine is 
designed to put jet planes 
into the air with a takeoff 
speed of 150 m.p.h. from a 
runway less than 5,000 feet 
long. This would permit 
them to gain altitude fast 
and thus reduce ground 
noise during takeoff. 

A jet would be trundled 
onto a U-shaped lead ve- 
hicle with rear landing 
wheels on the legs of the U. 
The main unit would then 
be nosed into the U. 

The two ground vehicles 
would run on both airplane- 
tired wheels and almost- 
horizontal flanged wheels 
that engage a pair of rails 
turned on their sides and 
sunk flush with the runway 
surface. The flanged wheels 
would prevent sway. 

Both vehicles would be 
propelled by diesel-electric 
engines, those on the front 
developing 2,000 hp., those 
on the rear 4,000 to 6,000 
hp.—a _ combined | takeoff 
force of up to 8,000 hp. 

The machine was de- 
signed by a German engi- 
neer, Heiner Kuch of 
Nuremberg. 


Dual-purpose fifth wheel 


The extra tire on this car is not just a 
spare—it’s a bumper, too. Mounted at 
the front of the hood, it cushions impact 
in a collision. It’s the idea of Jacques 
Jean Marie Gerin, French inventor. 


PS PICTURE NEWS 


Model shows a jet plane in place on the lead takeoff vehicle. 


PLANE WHEELS 
ON LEAD VEHICLE 


LO ee Nn ay 
Veo \stelee geile sel et 
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PLAN VIEW shows how the two 
parts of the catapult fit to- — 
gether. At right, wheels at an \ Ye Od 


angle nearly horizontal ride “S 
on two sunken rails. 





Off for a hayride 


Five sliding prongs at the bottom of 
this British hay carrier pick up bales 
from a field. Gates on either side then 
close to hold a stack of 20 in place be- 
hind a tractor for carting to the barn. 
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PS PICTURE NEWS 


Speed limiter for waterskiing 


The governor shown here will keep the 
speed of power boats constant—plus or 
minus .5 m.p.h.—for water skiers in com- 
petitive runs. 

It consists of a Bourdon tube connected 
by a tee to the water-pressure line from 
the impact tube to the speedometer. The 


Late bulletin is put in TV news scanner. 
Closed-circuit news flashes 


Closed-circuit television now links news 
room with studio at the British Broad- 
casting Corp. The script is placed under 
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ADJUSTABLE 
CONTACT 


FLOCK NUT 








“ 








IGNITION- 


BOURDON TUBE SHORTING 





CONTACT SCREW set for top speed 
shorts motor when speed is exceeded. 


SPEED LIMITER is the box at right on 
the panel mounted on the afterdeck. 


Bourdon tube tends to straighten out as 
water pressure increases, causing a short 
in the ignition circuit to the motor until 
pressure is again relieved. A_ contact 
screw in the shorting circuit can be ad- 
justed to any top speed. The governor 
can be used with either outboards or in- 
boards. It is made by Aqua-Meter Instru- 
ment Corp., Roseland, N. J. 


Bubble roof 


Row on row of glass domes 
(left) admit light to the cen- 
tral waiting room in a pas- 
senger terminal at Kastrup 
Airport in Copenhagen, Den- 
mark. A total of 200 bubbles 
dot the big roof. 


Last-minute scores are read by announcer. 


a scanning camera and reproduced on a 
monitor on the newscaster’s desk while 
he is on the air. The system speeds tele- 
casting of last-minute news, sports scores, 
police and traffic bulletins. 





What You Should Know About 


Towing a Trailer 


Driving is different when you hook a trailer on your car. 
Here are some tips that will make it easier—and more fun 


By Phil McCafferty and George Laycock 


highway for the first time with a 

camping trailer loaded with gear, or 
a boat trailer cradling a new outboard, 
you'll be in good company. There will be 
nearly two million boat trailers on the 
highway this season, let alone all the 
other kinds. 

If you should try your hand at saving 
money on moving expenses by renting a 
one-way utility trailer, it will be one of the 
couple of hundred thousand that shuttle 


I SPRING fever lures you onto the 





in ceaseless orbit around the country. 

Driving conditions change the moment 
you drop a trailer coupler over the hitch 
ball on your car. For the first 25 miles 
you'll be as conscious of that trailer be- 
hind you as you would be of the Hope 
diamond hanging around your neck. But 
you'll soon get used to it. Here are some 
points to remember that will make trailer- 
ing safer and more fun. 

@ In the eyes of the law, in most states, 
you are no longer a passenger car but a 





ON THE OPEN ROAD, allow yourself plenty of 
room. Keep the speed down, and don’t make 


DIRECTIONAL LIGHTS, shown in this rear-view 
close-up, are a good idea. So are reflector strips 
on the outside boat edge and on the fenders. 


multiple unit, and frequently subject to 
special laws. 

@ Passing is difficult. You are twice as 
long as you were, and you need twice 
the space to get back in line. Besides 
that, nearly all of your car’s former zip 
for passing is gone. 

@ If your brakes are in average shape, 
you can stop your car on dry pavement 
at 50 m.p.h. in about 20 car lengths. 
Pulling a medium-sized trailer stretches 


ON LAUNCHING RAMP, keep the trailer under 
constant control. Its weight may pull your car 
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sudden changes in direction—or speed. Boat- 
trailer sway means that it is loaded stern-heavy. 


SUPPORT TRANSOM under motor by adjusting 
trailer, as shown above, so that dead weight 
won't damage boat. Use pads to protect finish. 


stopping distance to 25 or 30 car lengths. 

@ If you’re a gas-mileage estimator, 
revise your bench marks. Depending on 
trailer weight and shape, your mileage 
will be cut anywhere from 10 percent to 
more than 50 percent. 

@® While your trailer tires may be 
much smaller than the super-softies on 
your car, they’ll need two or three times 
the air pressure. 

@ Your standard auto personal-liabil- 


into water if rear wheels spin. Be extra careful 
on wet surfaces. Pull out in low gear. 





ity and property-damage insurance will 
likely cover you when pulling a trailer, 
but load it with sweet corn or straw- 
berries from your garden for sale, get in 
an accident, and you’ve had it! 

The sheer increase in weight, the ad- 
dition of two more tires, and the added 
length and air resistance are the chief 
reasons a trailer needs added respect on 
the highway. It is time well spent if you 
can play around gettint used to how 
these factors affect car handling before 
you get into traffic. 

Get the feel of the additional distance 
required to stop. Is there any tendency 
for the unit to snake or whip when brakes 
are applied? Know how to cope with the 
effect of a sudden crosswind or the vio- 
lent vacuum immediately following a 
‘ passing semitrailer or bus 

Try a few corners and curves. They 
need less speed and more steering. Learn 
how your increased weight affects mo- 
mentum going downgrade. Find out how 
steep a hill you can negotiate without 
needing to go into low range, second 
gear, or out of overdrive, while stil] main- 
taining full control. 

Perhaps most important of all is learn- 
ing just how much less passing pickup 
you have, how many more car lengths 
are needed to pass and get back in line 
without whipping. 

Figuring the odds. Actuaries for the 
insurance companies are betting you 
won’t get into trouble pulling a trailer, 
because they usually allow it without 
extra charge. Somewhere in the fine print 
of your auto policy, however, they spell 
out the extent of their liability. Check 
yours; policies vary. 

You’ll probably need to buy special in- 
surance, on a short-term basis, if you 
use your trailer for any commercial pur- 
pose. Short-term coverage is a money 
saver on trailer collision insurance, too. 
If you use your trailer for an annual 
vacation trip, insure it for the 30-day 
minimum period only. 

Rental trailers, either local or long dis- 
tance, round-trip or one-way type, are 
available to haul just about anything: 
furniture, appliances, building materials, 
horses, and boats. And there are spe- 
cially rigged trailers just for vacation 
camping. 

Charges are pretty much standard in a 
given city. What you should know, before 


Trailer-Travel Reminders 


ALLOW MORE TIME FOR BRAKING: You 
won't stop as quickly with a trailer. 


CHECK YOUR TRAILER RIGGING at gas 
stops. Things have a way of working loose. 


PASSING ZIP IS GONE, and you'll need 
twice the space to get back in line. 
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eeeeeeeeeeeeeeeeeeeeeeeeneeee 


you sign a contract, is: What’s included 
in the price? 

Find out how much, if any, insurance 
the owner is providing on your cargo. 
Rental firms will probably carry their 
own collision insurance on the trailer 
itself. Again, check your own auto insur- 
ance to see if it covers your hauling a 
rented trailer. 

If you plan to haul furniture or ap- 
pliances on a trailer, find out if padding, 
tarps, and dollies are included in the 
quoted fee. 

Flat tires are not at all uncommon on 
heavily loaded, small-tired trailers, so 
find out who pays for repairs, and if 
emergency road service is provided. 

You should expect the rental agent to 
install an adequate hitch on your car, 
hook up the trailer, check tire pressures, 
and provide legally sound lights, license, 
and equipment. 

Some outfits stencil “sPEED Limit 35” 
or some such sign on their trailers. Best 
have them spell out the extent of their 
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BATHROOM SCALE is handy for checking weight 
that will rest on trailer hitch. It should be about 
five percent of light loads, not more than 100 Ib., 
to lessen bounce and make driving easier. 


responsibility if you get into trouble at 
a higher—if legal—speed. 

Make sure you can go where and when 
you wish and leave a one-way trailer. At 
rush seasons, one-ways pile up in a few 
popular states. To distribute their rolling 
stock, some firms temporarily restrict the 
places where you can leave their rigs. 

Little things and habits you might not 
give a second thought to become impor- 
tant when towing a trailer. 

@ Trailer-wheel bearings, particularly 
those on small-tired boat trailers, need a 
grease-pack job about every 3,000 miles, 
more frequently than car wheels, because 
they turn more times per minute. If you 
immerse a trailer over the axle while 


Trailer Towing 
and the Law 


Many of the laws regulating trailers 
were obviously designed for semitrailer 
trucks and house trailers. Nonetheless, in 
most states, they also apply to the smallest 
utility trailers. 

Your state highway-patrol station can 
tell you the legal requirements in your 
state, often the differences in laws you 
might encounter in other states. 
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launching a boat, better have the bear- 
ings flushed and repacked. 

@ Check your car’s automatic-trans- 
mission fluid level occasionally and note 
any band slippage or overheating when 
driving in hilly country. 

@ Consider value when you choose the 
portion of your luggage to stow in a 
tarp-covered boat hull or trailer box. In- 
vitation to theft while parked is great. 
And don’t exceed the allowable gross 
weight just because there is room in a 
boat hull. 

® Lashed-down tarps, boat hulls, and 
heavy appliances have a tendency to work 
loose in transit. Check rigging after driv- 
ing 10 miles, and each time you stop for 
gas. Ease tension on boat tie-downs when 
you stop for the night. Remember, manila 
ropes come and go with humidity, rain, 
and heat. It’s okay to tow a boat with 
the motor in a vertical position on the 
transom. But tie it down securely enough 
so it can’t swing out when you hit bumps, 
yet in such a way that the tie will break 
if the prop guard hits a high intersection 
crown. 

@ A packet of iron-on dungaree patches 
is handy on trailer trips for quick re- 
pair of tarps damaged at wear points. 

® Before you start on a trip, check to 
see if your jack will lift the trailer for a 
tire change. Many won’t. Be sure your 
lug wrench is the right size. Leave the 
trailer hooked up for a tire change. 

@ Grease the hitch ball. Friction on a 
dry ball can heat it until it cracks. 

@ Litterbugging in the form of throw- 
ing cigarette butts out the window can be 
embarrassing. The hot butts invariably 
head right for the trailer. A forced-draft 
direct hit in a tarp or fuel-soaked area 
can bring a vacation or moving trip to a 
spectacular, if premature end. 
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Most states have laws regarding: 
¢ Speed limits 

The highways you can travel 
Tail lights 

Turning signals 

Outside mirrors 

Safety chains between trailer and car 
Tire chains (for car. in winter) 
Load width, height, gross weight 
Clearance lights 

Whipping and swerving 

Proof of trailer ownership 
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INTRODUCING... 
The Popular Science 
Kinderwagen 


This month: 

The first instaliment 
of a two-part article 
on How to Build It 
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-| Scale up these patterns for wooden frame members 
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SEAT SUPPORT 


ALL HOLES “te 


BEAM 





CUT SEAT HERE ° “ne HOLE 
LL SEAT SUPPORT _ 


ak 
TCH FOR GEA ELT-GUARD STRIP 
SEAT AND SEAT BACK OM FIN) 


wooo 


JOIN FRAME PANEL to the floorboard with two 
' ’ carriage bolts, the beam to the frame panel 
‘sont oul Yy ‘ i ; ith 5 16” machine bolts and to the floor with 
y wood screws. Mount the dashboard with 
metal straps at corners, stamped brackets to 
the beam. Fasten down engine deck with six 
FENDER SKIRT wood screws. Square the back with the seat 


vi mreoop ' below) before screwing it to the deck edge. 
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Wooden axle is pivoted to iron out the bumps 


FRONT AXLE TILTS on the centerline of the 
beam, letting wheels ride over bumps or into 
depressions without twisting the frame exces- 
sively. Axle pivots on the smooth shank of a 
lag screw. Before mounting the axle, drill a ver- 


ee 


tical hole in it at each end, inside the knuckle 
bearings, for 5/16” bolts that secure the radius 
rods. Notch dashboard edge to give these verti- 
cal play. Hole visible in beam (left) is provided 
for a tie rod to pass through. 


Step-down steering gears come from an old mower 


HACKSAW THE HUB and a sector of the internal 
gear from an old lawn-mower wheel. Drilling 
holes beforehand shortens the sawing job. Leave 
a section of the rim outside the gear for at- 


taching the tie rods. If the wheel has no outer 
rim, weld on a lug. Saw the bearing stud off 
the sideplate, drill it out 4”, and mount it 
as the sector bearing. 


Put your kids behind the wheel of a cart they can drive 
safely. Part one: making frame, body, and steering assembly 


By Lyle Gilliom 


TOT can drive it, a man can ride on 

it, and any boy or girl will have 

a grand time with the Popular 

ScrENCE Kinderwagen (German for “chil- 

dren’s car”). But this is no import; you 

can build it yourself—and enjoy doing 
it. And look at these features: 

@ Twin seats for twice the fun. 


®@ Single-lever control. 

@ Power reverse for just-like-real back- 
ing, parking, maneuvering. 

@ Braking on both rear wheels. 

@ Smooth, geared-down steering. 

® High-traction two-wheel drive. 

Not meant for racing, this is a safe, 
sensible motor cart that will give children 
hours of fun off the street. Its excellent 
steering and power reverse make it a de- 
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How to make front-end linkage and a steering wheel 
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STEERING KNUCKLES are retained by the 
steering arms (with washers under them), 
each arm being clam by a bolt and nut 
through the split end. Screw the steering- 
shaft bearing on inside the dashboard. As 
tie rods are subject to axle tilt, the holes in 
the gear sector and steering arms must be 
cowntersunk on both sides to prevent bind- 
ing. The built-up steering wheel (shown at 
far right) has a laminated rim. 


light to operate even in a back yard or 
driveway, and the two-wheel drive gives 
it ample go-power even over rough lawns. 

Building it is no trick. The few welds 
necessary should cost no more than three 
or four dollars. Wheels, pulleys, and axles 
are widely available. An old reel-type 
mower, which provides parts for the 
steering gear, should be easy to find. 

All details are shown here, but readers 
who want to save themselves the trouble 
of scaling up the squared patterns can 
buy full-size plans of these parts and all 
steering and drive details. 


NEXT MONTH: 
How to Power 
the Kinderwagen 


You'll be intrigued by the in- 
genious drive and control system. 
It’s a dilly. No machining is nec- 
essary. Add any four-cycle, hori- 
zontal-shaft engine of 114 hp. or 
more—and you’re ready to roll. 
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STEERING 
KNUCKLES 


Frame and body. Lay out the plywood 
parts on 3%,” and 14” stock as specified. 
Where slots are shown, bore holes at the 
ends first; then saw between them. Note 
that the frame panel and engine deck 
partly coincide on the drawings, but are 
two pieces, joined with the deck on top. 

Begin assembly with the frame panel 
and floorboard. Then mount the girder 
or beam. Use washers under each bolt 
head, ordinary and lock washers under 
every nut. Countersink the wood screws 
holding the beam to the floorboard and 
the engine deck to the frame panel. 

Fit the dashboard to the floorboard 
bevel with two angles, bent from strap 
iron and held to the dashboard with 
wood screws and to the floor with ;,” 
stove bolts and nuts. Screw stamped 
corner brackets to the beam and dash. 

Square the seat and its back (see 
photo) before screwing the seat to the 
beam and the back to the edge of the 
engine deck. Add corner brackets be- 
tween seat and back, fastening them with 
3;”-by-1” flathead bolts. 

Fit the seat supports between the seat 
and floorboard, with 114”-10 screws into 
the front edge of the frame panel and 





5/8 BORE 
FLANGED HUS 


5/8 WASHER 


LEFT-HAND 
THREAD 


114,” screws through the seat, well coun 
tersunk. 

Front axle. Build this up by joining 
identical pieces of 1%” and 34” plywood 
with waterproof glue and three flathead 
1”-10 wood screws driven through the 
14,” stock. Clamp. Let set overnight. 

Make steering-knuckle bearings of 14” 
pipe welded to a bar the same length 
(cut from the handle brackets of the old 
mower). Then turn a 5%” reamer through 
the pipe. Mount the bearings on the axle 
with 44” machine bolts, lock washers, 
and nuts. 

Bend the axle support also from the 
mower handle-bracket bar. Fasten it to 
the bottom beam edge with 11,,”-14 
roundhead wood screws. Pivot the axle 
on a 3%” lag screw running through the 
support bracket into the beam. Grease 
the hole in the plywood, and put a washer 
on each side. 

Drill the flat radius rods }}” for a free 
fit on ;;" machine bolts. Drill a vertical 
hole at each end of the wooden axle, in- 
sert a ~;”-by-4” bolt, and tighten a nut 
against a washer underneath. Slip on a 
radius rod, turn a second nut on loosely, 
and hammer the threads over to retain it. 


CUT REAR AXLE from 5%” shafting to 30” length. 
Mount it under the frame panel with wood 


blocks between. File shallow grooves in the 
axle where the U bolts grip it, so that it will 
not be able to shift endwise. 


At the floorboard end, invert the 1” 
bolt—head under the rod—again spacing 
the nut for up-and-down movement. 

Finishing the body. With the rear axle 
mounted (see photo), the body is ready 
for painting. Apply sealer and two coats 
of enamel. Paint tail fins and fenders 
separately. Paint metal parts aluminum. 

Steering gear. The secret of good 
steering control for small fry is step-down 
gearing. It is made from a pinion and 


[Continued on page 214) 
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How I Got My Wife 
to Use a Seat Belt 


R 10 years I have used safety belts 

in my car. But each time we went for 

a ride I have had to tell my wife to fasten 

her belt. She is a most stubborn person 

and uses all kinds of excuses for not 
doing so. 

I have finally won. These drawings 
show how. The system tells her to put 
the belt on. It works like magic every 
time. It saves arguments. The little re- 
minder consists of a light, the words 
“Safety Belt,” a buzzer, and two cun- 
ningly wired snap switches. 

When my wife gets into the front seat 
beside me, her weight trips a normally 
open snap switch under the seat. Two 
things happen: First a doorbell buzzer 
begins sounding behind the dash, attract- 
ing,my wife’s attention toward it. Second, 
in the opening where a clock usually is 
mounted, the words “Safety Belt” are 


118 POPULAR SCIENCE JUNE 1960 


illuminated by a lamp behind the dash. 

The second snap switch, normally 
closed, is mounted under one strap of 
the belt so that it is opened by the pres- 
sure of pulling the belt across the waist. 
This breaks the circuit, stopping the 
buzzer and turning off the lamp. As long 
as my wife sits in the seat, she’d better 
have the belt on correctly or the buzzer 
will let her know. [Editor’s note: An 
optional cut-out switch is shown in the 
drawing for those who might like one. | 

Now, when we start out, she races me 
to fasten the belt before I can use the 
ignition key and turn on the circuit. 
Seems she doesn’t like to hear the buzz. 
The only way to stop the buzz is to get 
out of the seat or turn off the ignition— 
or put on the belt. If she wants to go 
for a ride that leaves her little choice.— 
Wes Jayne, Woodhaven, N.Y. 





Grille Protects 
Seeded Area 


To protect a_ freshly 
seeded lawn patch from 
scratching fowl, digging an- 
imals, and careless stroll 
ers, try the idea shown at 
left. Lay a piece of expand- 
ed metal over the area. 
Once the seed sprouts, it 
will grow through the metal. 
When the new grass is an 
inch high, remove the grille. 
—E. W. Kraft, Chicago. 


Stowing a Shopping Buggy How to Bale Old Newspapers 


A FOLDING shopping 
cart is awkward to store 
in a closet or against the 
basement wall. It tends 
to roll forward. To hold WIRE coat hangers can be used to bale 
it firmly in place, screw old newspapers. Square the hanger as 
a spring clip—the kind shown, slide in as many papers as you 
used to hold brooms—to can, then twist the wire tight. The hook 
the wall.—Basil Jackson, is a convenient carrying handle.—Stephen 
Downsview, Ont. N. Stresnic, Fort Lauderdale, Fla. 








Dodge for Reading 
Oid Blueprints 


A SMALL red neon adver- 
tising sign, if you can get 
one, is even better for 
bringing out the details of 
an old, faded blueprint than 
the engineer’s trick of read- 
ing through a sheet of red 
cellophane. Plug in the sign, 
and hold it from 18” to 24” 
above the surface on which 
the blueprint is mounted, 
as illustrated in the sketch 
at left —W. C. Wilhite, Car- 
linville, Ill. 





CIRCLES DRAWN 
AROUND 25¢ PIECE 




















OVAL BEACH BOX is trim-looking 
yet big enough to tote all of the 
items necessary for a day’s outing. 
The sides, made of a single strip of 
thin oak veneer, are overlapped 
and held firmly together with 
thongs threaded through two rows 
of closely spaced holes. 
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Latch-Lid 
Beach 
Carryall 


is shaped 
from springy 
oak veneer 


b | pega tene it is that girls carry 
to the beach will fit handsomely 
into this trick latch-lid toter. The latch 
lid, an old Scandinavian device, is 
held on by a wood catch at each end. 
Pull back on either catch with your 
thumb and off pops the top. 

The body is springy oak veneer 
about 1%” thick and 4” wide, glued 
and tacked around an oval bottom of 
14,” plywood. Steam or soak the veneer 
until it’s pliable. At left is a full-scale 
quarter pattern of the lid and bottom. 
By repeating the pattern, you can 
make a full-size plan. 

The handle and latch pieces are 
shown full-size complete. Glue a latch 
to each end, slipping it over the veneer. 
Bevel the slots in the lid to match the 
bevels on the latches. Give the box 
two coats of spar varnish.—John Bur- 
roughs, Tacoma, Wash. 


UNLATCHED FROM EITHER END, fhe lid is free 
to slip completely off for full access to the 
carryall’s contents. Replacing it is a simple 
matter of snapping it Back on. 
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Guiding the Garden Hose 

To KEEP a garden hose from dragging 
across flower beds or snarling around 
small shrubs when you pull it to another 
location, stake out its route with croquet 
wickets. U-shaped lengths of coat-hanger 
wire will also do the job.—Mrs. Edwin 
Johnson, Iron River, Mich. 
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MOLDED CASING 





REGULAR CASING 


Template Locates Rod Brackets 

WHEN installing a number of curtain- 
rod brackets, you can determine uniform 
locations quickly by using a template cut 
from stiff cardboard. It may be L-shaped 
to position brackets inside the corners 
of flat casings, or T-shaped for locating 
them on the wall next to molded types. 
Victor H. Lamoy, Upper Jay, N.Y. 


Let That Car Sealer Stretch 
WHEN you store a 
new car in a hot 
garage during the 
summer, leave car 
doors on half latch. 
Summer heat often 
causes weather-seal 
material to acquire 
a set. Leaving the 
doors open slightly 
lets the rubber re- 
gain its shape.—Ken 
Martin, Milwaukee. 





For metal-joininé jobs 


t do otherwise 


can 


you so 


metimes 


Fr 
ae? olderins 


ash of flux 
ein a steel 


RE those words in italics above the 
recipe of a famous chef? Not at 
all. Just an easy bit of soldering 

you can do in shop or kitchen when your 
soldering iron or torch proves too puny 
or tedious, or isn’t working right. 

Fry-pan soldering is simple. You heat 
the work pieces in a skillet over an elec- 
iric or gas burner until the solder melts 
and forms the joint, or many joints. 
Among the jobs it makes easy: 

@ Joining numerous small parts quick- 
ly without disturbing any of them—as 
you probably would if you tried to do it 
with an iron. 

® Soldering joints in a complicated as- 
sembly without necessarily wiring or 
clamping parts together. 

@ Soldering things that must be heated 
uniformly to prevent distortion. 

@ Soft-soldering large chunks of metal 
together, or a small piece to a large one. 


DECORATIVE GRILLE was made by heating 19 
steel washers on an aluminum insert in frying 
pan. The 42 joints were formed simultaneously 
in about two minutes with a soft-solder paste. 


vith bits of 


ish 1 
arnish 
’ g an on a 


frying P 


a 
Remove from pee 


By Waiter E. Burton 


@ Making neat soldered joints of con- 
siderable extent, as around the bottom 
of a tray or box. 

For soft soldering, an aluminum fry- 
ing pan will do, but be careful not to 
melt it. For hard-soldering with silver 
or an easy-melting alloy, use either an 
ordinary sheet-steel or a_ stainless-steel 
type. (Cast-iron might do, but soaks up 
a lot of heat, and could fracture.) Use 
a sheet of stainless steel as an insert to 
keep solder from sticking to an ordinary 
steel frying pan. An aluminum insert 
will do if only soft soldering is what’s 
cooking. After each use, clean off 
scorched flux and polish the insert with 
abrasive cloth. 

Solders you can use include ordinary 
50-50 (half tin, half lead) and other soft 
types, perhaps cut into bits for easy ap- 
plication; paste-type solders (not self- 
drying “plastic solders’); and _ silver 


DOZEN JOINTS for this model wheel were 
formed at one heat in a 15-cent toy frying pan. 
When a joint lacks solder, more paste can be 
added easily with a stick, as you see here. 





COOKING WITH SOLDER: Chef's hat and mus- 

at right are just a gag, but there's no fool- 
ing about frying pan and hotplate. In job shown, 
ring and disk were cleaned bright. heated; 
then wire solder was fed along joint, above. 


solder and hard-soldering alloys having 
easy-flowing characteristics. Of 
the proper flux is required 
ilready contain it. 

You'll have to decide on the best time 
to apply the solder, though you usually 
can spread flux on joint surfaces before 
starting the heat. Sometimes it is better to 


course, 
Paste types 


heat the separated parts in the frying pan, 


and sweat together 
times, you can add pieces of 
while the work is cold, placing 
them so they will be drawn into the joint 
when melted. Still another way is to add 
flux only, heat, then touch wire solder to 
the joint. Paste-type handy 
when many joints are Don’t 
cook the job any longer or ata higher 
heat than necessary. For one thing, 
scorched flux can be difficult to remove 

You'll sometimes get smoke and fumes 
So work in a ventilated area 


tin the joint areas, 
At other 
solder 


solder is 
involved 


A COVER, such as a tin can, keeps cooling ait 
away from the work, permits faster, more even 
heating—especially for high-temperature solder- 
ing. Silver-soldering alloy was used here. 





PRE-TINNING the surfaces to be joined is de- 
sirable in jobs such as the one shown below— 
soldering a rod-holding stud to a large steel 
block to make a base for a shop magnifier. 
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Short Cuts 
Cale MME ol 


IM PS READERS 


How I File Holes 
to Identical Size 


LACKING a drill of the 
correct diameter to make a 
series of exact-size holes for 
lag screws through a metal 
plate, I underdrilled and 
enlarged each hole with a 
tapered rat-tail file. After 
using the cut-and-try meth- 
od to get a perfect fit on the 
first hole, I inserted the file 
to its limit and marked the 
position with a soft lead 
pencil. Then I filed the 
other holes until this guide 
mark reached the face of the 
metal plate—Erik Miller, 
Sherman Oaks, Calif. 


Pipe Tee for 
a Hose Branch 

Want to connect two 
lawn sprinklers to one gar- 
den hose? If you don’t have 
a standard Y connector, try 
a %/,” pipe tee. Turn close 
nipples into the two end 
outlets for hose attachments 
for the sprinklers. The male 
end of the feed hose screws 
into the third opening of the 
pipe tee.—Vance Lawrence, 


Buffalo, N. Y. 


seeeeeeeess>WHAT’S YOUR ELECTRICAL IQ?----seeeees 


The Case of the 
Apprehensive 
Apprentice 


ge peo and uneasy, young Sco- 
field approached the machine-shop 
foreman. 

“I goofed,” he confessed. ““You warned 
me to shut that lathe motor off before 
reversing it. I forgot and shoved the 
switch back too soon.” 
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The foreman looked stern. “And it 
kept right on running forward?” 

The young apprentice nodded. ‘Yeah, 
even with ‘he switch in reverse. So I 
shut it off before I wreck it worse.” 

“That's an expensive split-phase ca- 
pacitor motor,” the foreman pointed out. 
“But you can go back to work. Just take 
it easy with that switch and you'll find 
the motor runs fine in either direction.” 
Do you know why? If not, turn to page 
190. 





How you can join in an exciting quest 
for restorable examples of — 


The World’s 
First 
Sports Car 


By Robert Gorman 


NE of the brightest prizes among 
antique cars is a classy little two- 
seater that you may have seen 

without even realizing what you were 
looking at. It has a body made of hard- 
wood slats that, from a distance, you 
might easily mistake for a kid’s coaster 
wagon. It isn’t much bigger, either. But 
it has twin bucket seats, a breezy, open- 
iir design, and has often been called the 
world’s first sports car. 

Its proper name is the Flyer, made 
first by A. O. Smith as early as 1917, 
then later by Briggs & Stratton. There 
aren’t many around, but there are enough 
to make a search for them exciting. 

Besides its buckboard body, the Flyer 
is distinguished by having five wheels on 
the ground. The fifth wheel supplies the 
power. Mounted in the rear, it carries 
its own one-cylinder engine bolted di- 
rectly to it. A “shift” lever up front lets 
you raise the motorized wheel clear off 
the road so you can idle without stopping 
the engine. To start, you lower the wheel 
back onto the road. That’s your elutch. To 
stop, you stomp on a pedal that presses 


TANKING UP: Robert J. Baier, a Milltown, N. J., 
engineer, adds fuel to the “fifth wheel” that 
drives his 1917 Smith Flyer. Tank holds only 
half a gallon, but car will go 45 miles on it. 


oe ori ne 
DRIVE WHEEL combines one-lung air-cooled en- 
gine and gas tank in a single unit that trails 
the buckboard. To stop, you pull a lever that 
raises the pivoted wheel off the road, stomp on 
pedal that applies fender brakes. 
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' It may look like this 
—or something like it 


FAITHFULLY PRESERVED, this Flyer is 
about as close to the original as 
you'll find. Headlights, not stock 
equipment, have been added in many 
forms, as have other concessions to 
comfort like the backrests here. 


a pair of brake-lined fenders 
against the rear wheels. 

How to spot one. While the 
fifth wheel is a dead giveaway, 
you can’t count on it in try- 
ing to identify Flyers. Many 
have become separated from 
their power wheels over the 
years. In fact, of those that 
still exist, nearly half are hy- 
brids—a body made by one 
manufacturer wearing a power 
wheel made by another. 

That means that you are 
quite likely to find a body with no power 
wheel, or a wheel with no body. Without 
its fifth wheel, the Flyer looks even more 
like a kid’s coaster. It even steers like 
one, its entire front axle pivoting on a 
single bolt. 

Other vital Flyer statistics include 
a tread of 30” and a wheelbase of 62”. 
With the drive wheel, the Flyer measures 
92” and weighs 135 pounds. 

In nearly a year of searching, I’ve been 
able to locate only seven fully or partly 
restored models. There are probably not 
many more restored ones that are not 
known to the antique-car experts. 


Where are they now? There’s a prob 
lem that makes the Flyer both a fascinat 
ing and difficult piece of detective work. 
Because of its small size, you may find 
parts of long-forgotten Flyers hidden in 
places where you wouldn’t normally go 
car-hunting—in cellars, attics, barns, 
sheds, even closets. The thrill of finding 
even a small part of one may spur you on 
to recreating this remarkable runabout. 

If you spot a wheel with an engine on 
it that looks as if it belongs to a motor- 
ized bike, you may have hit pay dirt 
The Flyer’s drive wheel was originally 
designed as an auxiliary power attach- 


From the first to the last, the Flyer was a rare bird 


FORERUNNER OF THE FLYER was this gas-driven 
wheel designed as a power unit for bicycles. 
Many were sold in this form before the Flyer 
‘vas introduced, so some should still exist. 
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LAST OF THE FLYERS was this electric-powered 
version, made up until 1925. Shorn of its dis- 
tinctive fifth wheel and renamed the Red Bug, 
it was widely used in amusement-park rides. 





EARLY MAGAZINE ADS, like the one reproduced 
above, picture the Flyer as a happy plaything 
for the young set, while Father takes to the 
more stately—and no doubt duller—family car. 


ment for bicycles, and many were sold 
for this purpose before the Flyer was 
born. That means there should be a num- 
ber of extra wheels in existence, waiting 
to be discovered. I found many unre- 
stored models and pieces of models, indi- 
cating that the parts are there for anyone 
who’s willing to look for them. 

A hundred miles to the gallon. A\l- 
though the rakish lines and ingenious 
rear-engine drive make the Flyer pretty 
sporty by modern standards, it was orig- 
inally intended as an economy car for 
“Young America.” Smith’s earliest en- 
gines developed 114 hp. from a piston 
stroke of 2,” in a 23%” bore. When 
Briggs & Stratton took over production in 
1919, they increased the bore and stroke 
to 214” each. In one jump, this raised 
engine output by a third—to two horse- 
power. 

Yet, in spite of its simplicity and mod- 
est power, the Flyer was no toy. It was 
a sturdy, road-worthy car. It could—and 
still can—zip along at speeds up to 25 
m.p.h. Most important, it can get 80 to 
100 miles on a gallon of gas. One owner 
in New Jersey, whose Flyer has been in 
his family since his father bought it in 
the early Twenties, used the car as reli- 
able transportation all during the gas- 
rationing days of World War II. 

As some of the original parts are no 
longer obtainable, restorers have had to 
use ingenuity in finding substitutes. The 
New Jersey owner who ran his Flyer dur- 
ing the war has a fan blade taken from an 
old refrigerator. It runs in a roller-skate 
bearing. The old clincher-rim tires have 


[Continued on page 222] 
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These are four of the small 
number of authentic restorations 


. Ve 


ig 


ONE OF THE MOST ACCURATE belonged 
until recently to the James Melton antique- 
car museum. It appears to be a hybrid, 
with Smith body, Briggs & Stratton engine. 


ANOTHER HYBRID, here a Briggs & Stratton 
body with a Smith engine, is owned by 
Kenneth Neal of Jacksonburg, Ohio, who 
bought it from the late John Baum. 


SOLID FENDERS show up on this version 
owned by Mayor Howard K. Stokes of Al- 
wong N. J. Its gas economy came in 


handy during World War II rationing. 
ONLY ONE MODEL was kept by Briggs & 
Stratton, one of the two original makers 
of the Flyer. This lone remainder be- 
longs personally to F. P. Stratton. 





Window Shade Know-How 


KEEP OIL AWAY: Pawls that drop into a notch 
are the secret of the locking device placed on 
every roller to keep the shade at the desired 
height. The pawls drop by gravity. Never oil 
them. An oil film’ eventually becomes gummy. 
and keeps the pawl from dropping. 


ATTACH A NEW SHADE to an old roller with care. 
Carpet tacks driven into the spring end of the 
roller may interfere with spring action. Use ad- 
hesive tape, a suitable adhesive, or small shade 
tacks that are sold for the purpose. 


AN OLD SHADE IN A NARROWER WINDOW? It’s 
easy to cut one down to a new size. Place the 
open shade and roller on a table. Carefully 
measure off the shade width desired so that you 
can discard the surplus at the pin end of the 
roller. Use a straightedge (1) to pencil a line 
from the bottom of the shade to the roller. Cut 
neatly along this line with shears. Then extract 
the pin with pliers, work off the cap, and saw 
off the surplus (2) from the end of roller. Fit 
pin and cap to the end of the shortened roller 
(3), and drive in the pin with a hammer. 
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WHEN THE SHADE WON’T GO UP, increase the 
spring tension by first pulling the shade down 
several turns. Remove the roller from the brack- 
ets, roll up the shade tightly, and return the 
roller to the brackets. If tension is too great, 
remove the roller once more, unwind the shade 
several turns, and put it back. 


ROLLER TOO SHORT? This sometimes happens 
when you move a shade from one window to 
another, but there’s an easy adjustment. Pull out 
the round pin at the non-spring end just enough 
so that the roller spans the brackets. 
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Improvised Bearing Puller 


Nosopy would rent me a puller to re- 
move a bearing from the center post of 
our washing machine, so I rigged up my 
own. I found a washer to fit inside the 
post and ground its opposite edges flat 
so it would slip through the bearing when 
tilted. I held it on an eye bolt with a 
nut, then dropped bolt and washer into 
the post on a chain fed up through a 
platform placed on top for my auto jack. 
The pulling force on the chain brought 
the washer flat against the bottom of the 
bearing collar and drew it up.—Stephen 
J. Stephenson, St. Petersburg, Fla. 


Short Cuts 
and Tips 


ROM PS READE Fr: 


Heated Blade 
Cuts Tile 


A RAzoR blade, secured 
to the tip of a soldering 
gun with a machine screw 
and washer, makes fast 
work of cutting plastic tile 
(and some floor tiles). 
When you squeeze the trig- 
ger, the blade quickly heats 
up. The heat and sharpness 
of the edge make it slice 
through easily.—John A. 
Comstock, Wellsboro, Pa. 





Sun Bends His Drain Pipe 

Trymnc to angle fiber drain pipe 
through a 25-degree bend in an open 
trench recently, I found it impossible to 
seat the 8’ sections securely in the cou- 
pling collars. I wedged them in place and 
shimmed the line to level with a stone 
under each joint. When I got around to 
back-filling a few weeks later, I found 
that the heat of the summer sun had 
made each section sag to the ground at 
its center. Given a quarter-turn, they 
formed a continuous curve of just the 
right contour to bed the couplings firmly. 
—Henry B. Comstock, Blauvelt, N.Y. 
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How one person 
can do it: 


Furling 
the Flag 

in the 
Regulation 
Way 


RYING to fold a large flag is a tick- 
lish job. But there’s a way to do it 
quickly and smartly if you know how. 

With Flag Day coming up on June 
14th and the new 50-star Old Glory due 
to become official on the Fourth of July, 
now is a good time to brush up on proper 
flag procedure. Most of the rules are 
familiar: The U. S. flag takes precedence 
over all others, should have the blue 
field to the observer’s left when hung flat, 
should not be draped, must be burned 
when discarded, and must never touch 
the ground. 

This last rule is not so simple to ob- 
serve when you have to handle a sizable 
flag all by yourself. The photos show 
the official method of folding the flag 
as prescribed by military, governmental, 
and civic organizations. The use of the 
hanger as an extra, unofficial aid makes 
an awkward problem an easy one-man job. 
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FOLD THE FLAG IN HALF lengthwise. If it’s 
longer than your reach, fold only taped end. 


TO HELP YOU HOLD THE FLAG, clamp the taped 
end (blue field) in a skirt or pants hanger. 
Hold the other end carefully over your arm. 


CONTINUE FOLDING, first along the square 
edge, then along the diagonal, forming a 
series of triangles wrapped inside each other. 





FOLD IT IN HALF AGAIN, being sure to keep Very large flags may require a third fold down 
the blue field on the outside of the fold. the middle. Keep all folds neat and even. 


HOOK THE HANGER to any convenient sup- folds. Now start making triangular folds by 
port, such as the halyard cleat on a flagpole. bringing the corner on the folded side up and 
Pull the other end gently to straighten the over to meet the edge along the open side. 


¥ 
. 


WHEN YOU REACH THE HANGER, release the TUCK THE TAPED EDGE underneath the other 
flag and make the final fold in your hands. folds to form a trim triangle resembling the 
Keep the triangular folds neat and flat. soldier’s cocked hat of |) riienary days. 
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FINE SAND converts the 
schooner into a play box 
for toddlers. A quarter- 
yard or about 500 
pounds is ample, Off- 
the-ground box and 
awning cover keep the 
sand dry and clean. 





HOW TO BUILD A 


Playtime 
Prairie Schooner 


Here’s a rugged action center for young pioneers, pardner. 
It can be put up in any man’s back yard 


By Jerry Parker 


OAX your young cowhands away 
from TV westerns and out into the 
fresh air with this kid-size replica 

of a covered wagon. One weekend’s work 
and about $25 in materials will make this 
a memorable summer for the youngsters. 

The model shown has rabbeted joints, 
but you can stick to butt joints if you 
wish and alter the dimensions where nec- 
essary. The 4’-by-6’ box, including a re- 
movable seat rabbeted on each end to 
hold it in place, is made of two-by-twelve 





BOX ENDS are sct into rabbets in side members, 
held by nails and waterproof glue. Lower edge 
of all four two-by-twelves is rabbeted to take 
%,” exterior-plywood panel for the bottom. 


fir; two-by-fours are used for the platform 
frame. 

The wheels, 12” in diameter, are cut 
from rough-sawn redwood 2” thick. The 
job is easy with a saber saw, especially if 
the saw is equipped with a circle-cutting 
jig. . 

If the box is to be filled with sand, the 
weight will hold it in place on the plat- 
form, but it can be fastened with screws 
or bolted through the center support. At- 
tach each wheel with a large-diameter 
spike—80-penny or above. Shape the 
hoops from 10’ lengths of 14”-steel re- 


PLATFORM FRAME consists of five notch-joined 
two-by-fours. Wheels and projecting ends are 
predrilled for spikes. which serve as axles. A 
washer is put on each side of the wheel. 
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BENDING HOOPS is simplified if a master form 
is made by scribing a semicircle with a 2’ radius 
on a wooden platform, and driving nails every 
3” along it and the 2%’ straight extensions. 


inforcing rods, as pictured just above. 

Canvas makes the best cover, especially 
if the ends are hemmed and slipped over 
the outside hoops. But a 5’-by-7’ tarp can 
be lashed on instead, and the effect isn’t 


STRAIGHT ENDS are inserted in holes drilled into 
top edge of the box sides. Tension keeps hoops 
in place. A canvas tarp, old sheet, or blanket is 
draped over and lashed or sewn to hoops. 


lost if the kids want to improvise with an 
old sheet or blanket. Leave the sides open 
for ventilation and visibility. Bolt on a 
nail keg; it provides storage for sand 
shovels and pails. 





Cellophane Cures Leaky Joint 


WHEN a pipe union leaks due to a 
rough seat, I slip a piece of cellophane 
from a cigarette pack between the parts. 
There is no need to trim the overlap— 
it’s cut off as you tighten the nut. Water 
pressure breaks through the thin film 
inside the pipe when you restore service. 
—George Healy, Hemet, Calif. 
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Nailing in a Tight Spot 

CRAMPED for space where a nail must 
go? Try an improvised nail holder. This 
consists of a bolt with a diameter a bit 
larger than the head of the nail. Thread 
on a nut just far enough to make it hold. 
Now you can hammer on the bolt; the 
nut will keep it from slipping off the nail 
head.—Robert Gannon, NYC. 





How I Fitted 
Oak Hydrofoils to My 
14-Foot Runabout 


You don’t know what you’re missing until you try 
flying a boat. You can make the foils for $25 


By Herbert R. Pfister 


r YHE most exciting water sport to- 
day is hydrofoiling. It’s boating, 
but different. Underwater wings 

lift your boat out of the water and you 

take to the air—or so it seems. Freed 
from the water, the boat rides smoother 
and faster on less power. 

If your boat is 16 feet or less in length, 
there’s a good chance 

that you can equip it 

with foils. Aluminum 

foils are on the market 

now to fit most run- 

abouts. They’re fine. But 

you can get by with a 

lot less money by mak- 


REAR FOILS are shorter than 
front, but sloping sheer line 
makes up the difference. 
Foils should come out paral- 
lel to keel and approximate- 
ly in line with prop center 
of a long-shaft motor. 


135 


ing your own—out of good sturdy oak. 
If you can work with wood, you can 
make foils. You shape them on a table 
saw. You'll find the details illustrated in 
last month’s PopuLar Scrence. There’s 
also a big blueprint to help with the job. 
These foils were designed for the Pop- 
ULAR SCIENCE Flying Platform Boat—a 
special fun boat built on a four-by-eight- 
foot sheet of %4” plywood—but they’re 
CONTINUED 





Level the boat before 
installing the foil supports 


JACK UP THE TONGUE of the trailer until the keel 
is level, then prop it with a box and pieces of 
wood. Raise one trailer wheel, if necessary, to 
level the hull across the gunwales. 


TOPS OF FOIL 
SUPPORTS 
FITTED TO 
GUNWALE 


“a4 


s 


2, OAK BRACE FITTED me 
alt CURVE >» ’ ar 


HOLES FOR FOILS - 
PLUMB 





- + = 
LOWER BRACE TOUCHES HULL AT TWO 


FOIL-ADJUSTMENT 


able to fly a conventional small boat, too. 

Photos and drawings on the following 
pages show how I fitted foil supports to 
the sides of my 14-foot plywood hull. 
Broad braces on the supports distribute 
strain over a wide area, making the in- 
stallation equally suitable for  thin- 
skinned aluminum and fiber-glass boats 
Slots in the supports permit on-the-water 
adjustment of the foil angle to suit the 
boat’s trim and payload. 

No modifications should be necessary 
to fit the oak foils to your boat. The 
tandem arrangement supports the hull at 
four points, so balance and foil location 
aren’t critical. Regardless of your boat’s 
length, mount the front foils a bit for 
ward of the front seat, the rear ones just 
ahead of the transom. 

Two bolts hold each foil in place. 
These can be removed quickly when you 
want to beach or dock the boat. A hinged 
arrangement can be added to swing the 
foils up out of the water when not in 
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Foil supports must be plumb and parallel to boat’s centerline 


LARGE HOMEMADE SQUARES align the foil sup- 
ports. Use L-shaped square at left to set the sup- 
ports at 90 degrees to gunwales, T-square in 
center of photo to aim them straight ahead. 


DRILL FRONT FOIL SUPPORT AND HULL for long 
carriage bolts needed because of hull curve 
toward bow. Fit wide lower brace and cut %” 
grooves in underside to house the bolts. 


Plumb foils on land, adjust them later in water 


MAKE INITIAL SETTING OF FOILS while keel is 
level. Mark plumb position, then measure off 
three 4%” graduations on each side (below) to 
aid in making adjustments on trial runs. You 
get most speed when foils are set for least angle 
of attack. Increasing “up” angle adds lift, slows 
boat. Tether wrench to a foam block, which will 
float in case you should drop it overboard. 


WITH JACK HOLDING SUPPORT IN PLACE, mark 
and cut top braces to fit between support and 
hull. Glue braces to support, then drill through 
them and into hull for 5/16” carriage bolts. 


USE WEDGE-SHAPED WASHERS of oak inside the 
hull to provide a flat surface for tightening lock 
nuts. If foil supports are removed, holes in hull 
can be sealed with short carriage bolts. 
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SPECIAL KNIFE 





Hand Rail for a Toddler 

AFTER our toddler took a tumble down 
the front steps, I added a child-scaled 
hand rail. A length of 14” copper tubing 
passes through a one-by-four and is flat- 
tened on the ends for attaching plates. 
The masonry was drilled for anchor 
plugs.—Bernard Rimland, San Diego, Calif. 


How to Improve a Torch Tip 
Stots hacksawed between the preheat 
holes of the cutting tip for an oxyacet- 
ylene blowpipe help when you’re burning 
starting holes in heavy plate steel. They 
keep slag from clogging the holes and 
eliminate frequent pauses to clean the tip. 
—Harold D. Burgess, Battle Creek, Mich. 


Short Cuts 
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Paper Cup Is 
Emergency Funnel 


A CONICAL paper cup 
makes a good emergency 
funnel if a regular one is 
not available. Just cut 14” 
off the bottom. This makes 
it idezl for such jobs as 
pouring water or antifreeze 
into windshield-washer res- 
ervoirs, or oi] into steering 
boxes. For radiator filling, 
enlarge the bottom hole. 
B. Jackson, Downsview, Ont. 


How to Weatherproof Labels 
AFTER you have attached written or 
typed mailing labels to a package, lay a 
sheet of waxed paper over it and press 
the area with an iron set for its low- 
est (rayon) heat. The wax transferred 
to the label surface makes the address 
waterproof.—Ken Murray, Colon, Mich. 





An old pail, a tin can, 
and my wife’s vacuum 
cleaner did the trick: 


I Forge Metals 


in a Bucket 


By Don Engdahl 
| ke a few cents and an hour’s work, 


you can have one of the oldest shop 

tools—a real, working forge capable 
of producing high enough temperatures 
for brazing, casting, toolmaking, temper- 
ing, and even welding. The secret is an 
old bucket to hold the fire, a tin can, and 
a pile of rocks. In place of the smithy’s 
bellows, this modern forge gets its air 
supply from my wife’s vacuum cleaner. 

This forced-draft forge gets so hot that 
at full draft it can make a piece of steel 
disappear in a shower of sparks. To make 
it, cut a hole in the side of a pail near 
the bottom just big enough to let you 
force in the metal tube that fits on the 
end of the vacuum-cleaner hose. 

Next, punch small holes in the bottom 
of a tin can and cut another hole in the 
side to match the vacuum-cleaner tube. 
Place the can, punched end up, at the 
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bottom of the pail. The vacuum cleaner, 
hooked up to blow instead of suck, forces 
air into the bottom of the bucket to create 
a draft. The tin can fits over the end of 
the tube and acts as a chimney—called 
a “tuyere” in smithy talk—to direct the 
air up to the top of the bucket. 

The pail is then filled with rocks that 
serve as a grate. Build up the rocks to 
within an inch or two of the top, then 
add the fuel. Charcoal briquets work well 
for many low-temperature jobs, but for 
most general work a high grade of soft 
(bituminous) coal is the stuff to use. The 
coal is transformed into coke as it burns 
and it is the intense heat of this process 
that provides the high temperatures. 

Start the fire with wood chips, then 
turn on the vacuum cleaner, keeping the 
air flow very low at first. The flow can 
be controlled by loosening the coupling 
in the cleaner’s hose to bleed off some 
of the air, or by partially blocking off 




















FORCED AIR from the 
vacuum cleaner enters 
the bucket through tube 
inserted in its side. A 
tin can, turned upside 
down with holes 
punched in the bottom, 
is slipped over the tube 
to act as a chimney 
and channel air upward. 
Then stones are packed 
around the can. 


the intake, which reduces the vol- 
ume of air that’s pumped by the 
vacuum cleaner. 

As the fire catches, gradually add 
more fuel, building up a crater of 
red-hot coals in the center of the 
bucket. Pack earth around the fire 
in the form of a cone to force the 
air up through the center and to 
keep the fire from spreading. Plunge 
the work into the coals and cover it 
over as completely as possible, leav- 
ing only a small opening to insert 
the brazing rod. Watch your draft 
carefully to avoid generating exces- 
sive heat that may actually burn 
up the metal. 

One caution: If you shut off the 

acuum cleaner while the fire is 
still burning, there’s a chance that 
coal gas may seep back into the 
cleaner and cause an _ explosion 
when you turn on the electricity 
again. To avoid this, always dis- 
connect the cleaner from the forge 
while it is still blowing before you 
turn it off. You can do this by un- 
coupling the hose from the tube so 
that you can leave the tube attached 
to the bucket. 
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HOT ENOUGH TO BRAZE STEEL, the homemade forge easily 
mends these bike handlebars. The plastic handgrips were 
able to be left on without damage because of the r 
dissipation of heat. Charcoal briquets, used here, pro- 
vide medium heat; coal gives even higher heat. 


METALS MELT QUICKLY when held over the top of the 
forge. This aluminum bar is just beginning to puddle at 
the bottom of the ladle. Below, the molten aluminum, al- 
most watery, is poured into a tin can used as a mold. 


~~ 


HARDWOOD SCRAPS 
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Homemade Clamps 


Ry R. J. De Cristoforo 


all your woodworking needs can put 
a painful squeeze on your pocket- 
hook. Fortunately, it isn’t necessary. In 
a couple of evenings you can turn out a 


Bae enough gluing clamps for 


fi;e set from scratch. Conventional 
clamps, bar clamps of any capacity, cor- 
ner clamps—they’ll cost you only pen- 
nies and will last a lifetime. What’s more, 
their construction is just challenging 
enough to make the project fun, and the 
tools themselves will be a source of pride 
whenever you use them. 

Remember that all clamps do their jobs 
by exerting pressure either by pushing or 
pulling. A good clamp produces this pres- 
sure easily, and applies it exactly where 
it’s needed, with the help of a work-hold- 
ing frame. 

The frame must be tough, to hold up 
tunder continued use, as well as continu- 
ous pressure. For this reason you should 
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-grained hardwood for your 

e clamps. Birch and maple are 
good. Where frames must be built-up 
assemblies, bond the parts together with 
wood screws and glue. 

Now for the “push” or “pull” mecha- 
nisms: A wedge or a cam—again cut from 
hardwood—can exert terrific thrust. So 
can a common bolt, threaded properly 
through a hardwood frame. An inexpen- 
sive turnbuckle produces comparable 
pressure with its pulling force. 

Make sure that any frame surface that 
will bear against parts being clamped is 
squared accurately against the line of 
thrust. And when you come to threading 
bolts through hardwood, keep in mind 
these useful tips: 

Drill and tap the wood just as you 
would metal—with one important excep- 
tion. Use a tap drill that is a couple of 
sizes smaller than usual. The tap will 
have no trouble forcing its way through 
the tight hole, and, in the process, it will 
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compact the surrounding stock, produc- 
ing strong mating threads. 

If you don’t own a set of taps, let the 
clamping bolt do the threading job itself. 
Taper its end slightly for easy starting, 
and apply a bit of oil. Or, if you’re deal- 
ing with very hard wood, heat the bolt 


ROPE CLAMP is easy to make. It’s fine for many 
irregular jobs, as well as oversize standard ones 
like the leg-and-rail, assembly shown below. 
Don’t use clothesline, though—it will stretch, 
and loosen, if placed under continuous tension. 


\ 





3g EYEBOLT 
/ 


for the Woodworker 


before cranking it through. This serves 
the double purpose of making the threads 
cut easily and of hardening the stock. 
Try this on a bit of scrap wood first to 
determine the right amount of heat. Too 
much will scorch and weaken the work. 
Underheating is better. 

CONTINUED 


MULTI-SEGMENT CLAMPING RIG: Not a clamp 
you'd use often, but handy when you need it, 
this one puts the squeeze on the work by means 
of wedges. You set them all in place, then tap 
appropriate ones to line up the corners. 





3 ways to produce bar-clamp action 
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These corner clamps make miter joining easy 


ee 





Short Cuts 
and Tips 


MPS READEF 


Contact Cement 
Holds Wheel Chock 


I usep contact-bond ce- 
ment to fasten a_ short 
length of two-by-four across 
one car track on the garage 
floor. This short chock 
keeps the car from bumping 
the end of the garage just 
as a long beam bolted in 
place would have—but was 
easier to install.—Arthur 
Mountain, Kelseyville, Cal. 


Starting Hacksaw Cuts 


NICKING smooth, hard metal with a fine 
mill file will make starting a hacksaw 
cut easier. The blade will stay in the 
nick and not drift on the smooth surface. 
Or clamp blocks of wood on each side of 
the mark and use them as saw guides.— 


Glen F. Stillwell, Manhattan Beach, Cal. 


DRILL HOLE FOR 
HANGING 














dig ae 
Easy Cooling for Developer 
BeroreE a darkroom printing session 
comes up, place a glass of water in your 
freezer section and let it freeze solid. 
Then set the glass in the solution and 
leave it until you get the right tempera- 
ture. This saves fussing with ice cubes.— 
Wayne Floyd, Fayetteville, Tenn. 


Three Uses for One Slate 


Tray, trivet, and memo board—one slate blackboard 
serves as all three. Small slates—about 9” by 12”— 
can be purchased cheaply at variety stores. Glue or 


screw two checkers at each corner as legs.—F. Shore, NYC. 
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ROLL ROOFING 


Roofing 
Should 
You 
Buy? 


HE cost of a quality roof is only a 

little more than that of an economy 

type. Yet most people are so price- 
conscious that roofers seldom try to sell 
any but the cheapest kind. 

Choosing the right roof is especially 
important today because more homes 
than ever need new roofs. The big post- 
war building boom in the late Forties 
produced nundreds of thousands of homes 
with low-cost roofs designed to last only 
10 to 15 years. Now, a decade later, time 
is running out for these roofs. 

There is a wide variety of roofing ma- 
terials, styles, and colors to choose from. 
You should weigh all considerations care- 
fully before you buy. 

How steep is the roof? The slope of a 
roof directly affects your selection of 
roofing, so it’s important that you know 
the exact pitch. You can determine this 
by the method shown in one of the 
sketches or by the use of pitch cards sup- 
plied by many roofing manufacturers. 

You can use most kinds of roofing if 
your pitch is at least 4-in-12. This means 
a rise of 4” on the vertical for every 12” 
on the horizontal. For a low-slope roof 
with a pitch from 2-in-12 to 4-in-12, spe- 
cial installation techniques are required 
if you want to use shingles. Otherwise, 
you can use roll roofing. If your roof 
slope is less than 2-in-12, you will be 
limited to roll roofing or built-up roofing. 

Asphalt roofing is by far the biggest 
seller of all materials, claiming 85 per- 


METAL PANELS 


\\ 


cent of the market. It consists of three 
types: saturated felts, roll roofing, and 
shingles. 

Saturated felts are the basis of built- 
up roofing. “Built-up” means just that 
the roof is built up, on the job, of layers, 
or plies, of saturated felt, with a binding 
layer of bitumen (asphalt or coal tar) 
between felt layers. The top surface con- 
sists of gravel, slag, marble chips, or roof 
coating. 

A built-up roof can be put on any 
slope, but is especially good for shallow 
roofs, and is the only type that can be 
used on a flat roof. Since its installation 
requires special equipment and know- 
how, it’s best to have the job done by a 
roofing contractor who specializes in this 
kind of work. 

The key to a good job is the number 
of plies of felt you get. Many people get 
a two- or three-ply job, which lasts only 
five to ten years. But pay a little more 
in the beginning, and you can get a four- 
or five-ply roof—good for 15 to 20 years. 
Also, the slag or gravel used on top 
should meet a screen size of 1,” to 5%”. 
Smaller stuff is easily washed or blown 
away. 

Installed costs for a three-ply roof on 
a new house range from $12 to $20 a 
square. A “square” is a common roofing 
term meaning 100 square feet of roof area. 
Each additional ply costs about 25 per- 
cent more than the basic three-ply job. 

Asphalt roll roofing is one of the least 
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A quick way to find the pitch of your roof 
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FORM A TRIANGLE with a carpenter's folding 
rule so that it matches the shape of your roof 
as you sight through the triangle. Stand as far 
back as possible to minimize errors, an7l be sure 


expensive of all roofing materials. It is 
made of asphalt-saturated felt with a 
tough coating of asphalt. You can get 
it smooth or with a surface of imbedded 
granules, in which case it is called min- 
eralized roll roofing. 

Roll roofing properly installed will 
give eight to ten years of service and 
perhaps more on steep slopes. The 
smooth type, while not as pleasing look- 
ing as the mineral-surfaced kind, can be 
recoated with asphalt every few years to 
give it an indefinite life. 

While roll roofing can be used on any 
slope, it is at its best on low slopes of 
3-in-12 down to 1-in-12. It comes 36” 
wide in long rolls equalling one square, 
or 100 square feet of coverage. The rolls 
are easy to unwind and apply on a roof. 
You normally lay the roll across the roof, 
each layer overlapping the one below it 
by 2” to 4”. 

Double-coverage, or half-lap, roll roof- 
ing is a special type designed for very- 
low-pitch roofs. It is half smooth on one 
edge and half granule-surfaced on the op- 
posite edge, and is overlapped in such a 
way that you get a double layer of roofing 
for extra protection. 

Asphalt shingles are surfaced with 
mineral granules in the same way as roll 
roofing, but there are many more weights, 
styles, and colors. The most popular 
shingles are the three-tab, square-tab 
type often referred to as “thick butts” or 
“3-in-1s.’’ These shingles commonly come 
in strips 36” long and 12” wide. 

The most widely sold of all asphalt 
shingles are the standard grade, which 
weigh about 210 to 215 pounds per 
square. Square-tab shingles are available, 
too, in heavier weights of 250, 275, 290, 
300, and 325 pounds per square. 
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the base of the rule is held level. Take a reading 
where the first section of the rule intersects the 
base and use the table above to find what this 
equals in inches of roof rise. 


Watch out for wind damage. Next to 
the sun, wind is the biggest enemy of 
asphalt shingles. The tabs lift in high 
winds, cracking the asphalt and dislodg- 
ing the surface granules. To keep this 
from happening, especially on low-pitch 
rodfs, it is recommended that the shingles 
be gently raised and a small dab of as- 
phalt cement the size of a 50-cent piece 
be placed under each tab with a calking 
gun or trowel to seal down the edges of 
the shingles. Be sure that the cement is 
placed far enough back from the edge so 
it can’t squeeze out and mar the appear- 
ance of the roof. 

Even without wind, asphalt shingles 
curl up every night as the top surface 
cools off and contracts, causing them to 
bend upward. In the morning, they warm 
up again and flatten out. This constant 
flexing of the shingles every day causes 
the granule surface to flake off. 

How long will they last? Shingle life 
is based on how long they will keep their 
surface granules, not necessarily on how 
long they will keep the rain out. At the 
point when the granules start to go, the 
roof loses color, ugly dark patches ap- 
pear, and most people insist on reroofing 
immediately even though the roof will 
stay watertight for several more years. 

The standard-weight 210-215-pound 
shingles will keep their surface granules 
for about 15 years, a little less in the 
south where the sun is hotter, often more 
in the cooler north. Heavier-weight 
shingles will keep the rain out longer, 
but many experts argue that they will 
lose their surface granules at about the 
same time as the standard weight and 
thus have the same “practical” life. 

Two newer shingles that have become 
popular in recent years are self-sealing 
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How to choose roofing according to the pitch of your roof 








All styles of shingles 
and other types of 
roofing can be used. 











Shingles can be used 
if sealed down; other- — 
wise, use roll roofing. 


» SJ 
i | 
L) 
Use roll roofing with 
nails concealed or 7 | 
built-up roofing 





l se double -coveradc¢ 
roll roofing or built- 
up roofing. 


and interlocking types that are designed 
to prolong shingle life preventing 
them from curling. The self-sealing kind 
comes with a factory-applied adhesive on 
the underside of the tabs. The heat from 
the sun softens the adhesive, sealing the 
tabs in place 


Interlocking 


by 


shingles are available in 
a number of styles and are arranged so 
that their edges lock or lap together 
This way, each shingle helps to hold the 
next one down so it can’t curl from con- 
traction or lift in the wind 

If you choose an asphalt roof and want 
to be sure of a goodejob, get a copy of 
the industry’s highly regarded applica- 
tion manual. It’s available for 40 cents 
from the Asphalt Roofing Industry Bu- 
reau, 50 E. 42nd St., New York 17, N. Y. 

What Asphalt shingles 
vary widely in cost depending on shipping 
distances and market conditions. Here 
are average uninstalled prices recently 
quoted in one medium-size town: Regu- 
lar 210-215-pound grade, $8.50 a square; 
210-215-pound self-sealing or interlock- 
ing, $9 to $10.50; 250-pound, $11.25; 
300-pound or heavier, $13.50 to $16. 

On a typical house with 1,500 square 
feet of roof requiring 15 squares of shin- 
gles, that means you can buy a self-seal- 
ing or interlocking roof for an average of 
$18 more than a regular roof. Since labor 
costs run about the same for all types 
of roofing, you pay very little more to 
have a top-quality roof than a less-ex- 
pensive one. 

Wood shingles and shakes are gen- 
erally considered the next step up in 


about cost? 


STEEPNESS OF ROOF de- 
termines the type of 
roofing you can put on 
it, as shown in chart 
at left. The numbers 
represent the rise in 
inches —pitch—for each 
horizontal foot. 











SEALING DOWN THE TABS of shingles is good 
protection against rain and wind damage re- 
gardicss of roof slope. It also makes possible 
the use of shingles on pitches as low as 2” 


THE ROOF STAYED ON even though the house 
blew down—a remarkable example of the 
strength of interlocking shingles. They hook to- 
gether so each one helps to hold the others down. 


quality and price after asphalt. A wood 
roof will give you a handsome natural 
finish, and it is strong, durable, and 
highly wind-resistant. 

The most common are red-cedar shin- 
gles, about 34” thick and 16”, 18”, and 
24” long. They will last 20 to 35 years 
or more depending on the grade you buy 
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and the pitch of your roof. “Brush on an 
oil-base stain every five or six years,” one 
expert says, “and they will last forever.” 
It is the wetting by rain and drying by 
sun that causes wear. 

The Red Cedar Shingle Bureau, which 
represents many makers, has established 
three grades of wood shingles. Certigrade 
No. 1 Blue Label is a top-quality, fine- 
grain shingle selected especially for use 
on roofs where shingles must lie flat and 
tight. Certigrade Red Label is less ex- 
pensive and is designed primarily for 
side walls that are subject to less wear 
than roofs. Certigrade No. 3 Black Label 
is an economy shingle for side walls, farm 
buildings, or undercoursing under other 
shingles. 

Besides wood shingles, there are also 
shakes. These are made from the same 
wood as shingles but are largely hand- 
split rather than machine-sawed. The re- 
sult is a rough, rustic texture. 

Shakes range from 18” to 32” long and 
up to 14” wide. You have a choice of 
three grades: 1) barn shakes about 34” 
thick; 2) taper-split 14” to 54” thick; and 
3) the super-deluxe heavy shake 34” to 
114” thick. The thicker the shake, the 
higher the price and the longer it lasts. 
A shake roof should last from about 30 
years for the thinnest barn shakes, up 
to 50 to 75 years or more for the heavy 
shakes. 

Cost of a wood roof starts at about 
$20 a square for cedar shingles up to 
$32 or more a square for heavy shakes, 
depending on freight costs. 

Asbestos-cement shingles are gaining 
in popularity since they are tough, fire- 
proof, and long-wearing. Experience to 
date suggests that they will last at least 
40 to 50 years. They are available in 
many colors and are good-looking, al- 
though it is hard to tell the difference 
between them and top-quality asphalt 
shingles. 

Asbestos-cement roofing should be 
given care during application and the in- 
staller should not subject it to any un- 
usual shocks, as it may crack. By wearing 
soft shoes or sneakers and using a little 
care, there is little to fear in walking on 
this roof. 

The installed cost of asbestos-cement 
roofing ranges from about $30 to $40 a 
square. 

Ceramic tile and slate are the king and 
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queen of roofing materials in quality and 
price. Both will last for many genera- 
tions. Most people associate a tile roof 
with the oval-shaped, orange-colored tiles 
seen on Spanish-style or California Mis- 
sion houses. 

More common today are thick, flat tiles 
that give a handsome appearance. But 
you should insist on a “hard-burned” 
tile. When tapped with a coin it will 
ring out with a clear tone. Watch out 
for the cheaper, soft-burned tile which 
is poorer in quality and will not last as 
long. Hit with a coin, it will give off a 
dull thud. 

Like tile, slate also offers a handsome, 
substantial appearance. But because of 
its weight and cost, it is usually used 
only within convenient shipping distances 
of slate quarries, such as in Pennsylvania, 
Virginia, and Vermont. 

Like asbestos, both tile and slate are 
brittle. A misplaced step or stray home- 
run ball can crack them. Freezing rain 
in winter also can mean occasional 
broken shingles to be replaced. Costs 
start at about $50 to $75 a square. 

What about aluminum? The big news 
in aluminum is the recent introduction of 
new kinds of aluminum shingles and 
sheet aluminum especially designed for 
houses. Although first cost is high, your 
long-term cost may drop below lower- 
first-cost materials, since an aluminum 
roof should last “indefinitely,” according 
to big manufacturers such as Reynolds 
and Alcoa. 

Other advantages are low maintenance, 
light weight (a mere 30 to 40 pounds per 
square), easy installation, and high heat 
reflectivity, giving you a cooler house in 
summer than with other roofs. Various 
colors are available. 

But with an aluminum roof you should 
make doubly sure that the whole house is 
well grounded to the earth for lightning 
protection. When an existing house is 
reroofed with aluminum, also make sure 
that the new aluminum does not come in 
contact with old galvanized-iron nails or 
flashing. Otherwise, electrolytic corrosion 
can start between the two dissimilar 
metals. This normally requires that the 
old roofing be stripped away when you 
reroof with aluminum. 

Installed costs of aluminum range from 
about $30 to $40 a square for sheets to 
about $45 to $60 for shingles. 
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How I Carry Spare Air in My Truck Bumper 


PRESSURIZED air that I carry in a 
bumper on my truck enables me to get to 
a service station if a tire develops a leak 
or gets soft. I replaced the conventional 
bumper with a length of 4” pipe, capped 
at both ends. It is attached to the truck 
by two smaller stub pipes, saddle-fitted 
and welded, with the free ends flattened 
to fit the frame. In the center of the big 


Direction Marks on Wrenches 

WHEN picking up a ratchet wrench 
there is no way of knowing in which di- 
rection the ratchet is locked. I solved 
the problem by painting an L or an R at 
each end on the appropriate sides of my 
wrenches. Now I know which side to put 
on a nut. With L showing, I turn counter- 
clockwise; with R showing, clockwise.— 
Karl J. Krausse, Rockville, Md. 


pipe, I welded a protective collar, open at 
the rear. Inside this cup are threaded a 
tire valve for air-filling, and a quick-con- 
nector (female). To complete the rig, I 
carry a hose long enough to reach all 
tires, with a quick-connector (male) at 
one end and a tire chuck at the other. 
The air is there when I need it. 
1. Healy, Hemet, Calif. 


George 


HACKSAW CUT 


Slot Makes a Nut Lock 

A Lock washer of the proper size is 
seldom handy when needed. Cutting with 
a hacksaw through one angle of a hex nut, 
near the outside face, will serve the same 
purpose. Partially close the slot with a 
light hammer blow to depitch the threads. 
When the nut is forced on a bolt the com- 
pressive force makes it impossible for jars 
to loosen it.— Daniel Bousha, Jackson, Mich. 
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Wordless 
Workshop 


By Roy Doty 
and Roy McGuckin 
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Why Flashbulbs 


A powerful new midget bulb and vest-pocket flashguns 


Facts About 
Midget Flashguns 


—< 


ACCURA . 


ACCURA SIX-SHOT 








MAKE AND MODEL MPRICE decee) BATTERY | REFLECTOR Se CAPACITY | FLASH 
ACCURA AG MODEL BC $4 3x2¥x1¥/2 15-v. BC 2” polished dial 1 no 
ACCURA AG AUTOMATIC | $10 | 3¥x3¥%2x21%4 | 22%4-v.BC | 2” polished yes | dial 6 no 
AVIGO AG-1 DELUX $8 4x2x2 15-v.BC | 2” polished T-ciai 1 
pebble 
KODAK SUPERMITE AG-1 $4 3x2x2 2 1Ya-v. AA 2” polished 
or 15-v. BC 
MINOX BC MODEL U $20 3¥/2x1x'/2 15-v.BC | 1” polished 
PM AG-1 MULTI-BOUNCE| $8 442x3¥/2x2 15-v.BC | 31” polished 
pebble 
RONDO AUTOMATIC $10 4Yox3axll2 15-v. BC 2” polished 
VOSS AG-1 BOUNCE $6 4x3Yax2 15-v.BC | 34” pebble 
WALZ BC MICRO S-1 $4 3x2x1¥2 15-v. BC 2” satin 

















yes 





no chart no 





no none no 








yes dial yes 





yes dial no 








yes | chart yes 
































no none no 
The units above represent those available at time of publication; other models will follow. 
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NEW MIDGET BULBS, 

s shown actual size, are 

only 42” in diameter by 

1%” long. Note the thin 

q wire contacts, which 
must be carefully pro- 

‘3 tected to prevent their 

bending and misfiring. 


Are Here to Stay 


are helping them to make a startling comeback 


By Myles Adler 


HEN electronic flash came into 

use in 1946, it looked as if old- 

fashioned flashbulbs would soon 
be as dead as ancient flash powder. But 
now, almost 15 years later, flashbulbs are 
going stronger than ever. 

One reason for their popularity is a 
brand-new bulb so tiny you can carry 
enough in one pocket to shoot more than 
100 pictures. No bigger than a jelly bean, 
the AG-1 is the first flashbulb that can be 
used with any camera—and at any syn- 
chronization—without your having to 
buy special bulbs for each type. 

Along with the new bulbs have come 
midget flashguns—some small enough to 


SMALLEST FLASHGUN is this Minox, about the 
— . size of a pack of chewing gum. The tiny 1” re- 
slip in a shirt pocket. Most of them have  flector retracts into the case when not in use 


so the entire unit can slip into a pocket. 


SIX-SHOT REPEATER is one of the snazziest of This disengages the used bulb from the reflector 
the new flashguns. It holds six bulbs in a ro- and advances the magazine to the next new 
tary magazine. To change bulbs, you pull out bulb. Made by Accura, it also has a dial that 
a knob on the back and turn it (below, right). automatically calculates correct exposure. 


erm. 
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MALLER THAN A PACK OF CIGARETTES, this new 
package holds a dozen miniature bulbs in two 
rows of six each. Plastic sleeves help to protect 
the bulbs’ delicate wire contacts. 


BOUNCE LIGHTING is made easy on several flash- 
guns that have provision for tilting the reflector. 
This Voss model can be set at any angle from 
full horizontal to full vertical. 
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2” or 3” reflectors instead of the older 5” 
types required by larger bulbs. Some of 
the guns have reflectors that fold up like 
a lady’s fan so they take practically no 
space when not in use. Other guns do 
special tricks—they tilt at various angles 
to permit bounce-lighting effects, or they 
fire up to six bulbs in rapid succession 
so you don’t have to stop to reload. 

With these new bulbs and guns, you 
can carry your own artificial light in the 
palm of your hand without the weight 
and cost of an electronic unit. While 
they aren’t designed to be substitutes for 
electronic flash, they can do many jobs 
well that would normally require either 
flashtubes or special large-size focal-plane 
bulbs. 

How they work. The AG-1 bulbs get 
their name from their all-glass shell. Un- 
like conventional flashbulbs, they have no 
metal base—only two wires sticking out 


of the bottom of the glass. The glass shell 
in diameter by 11/4,” 


measures only 14” 
long. 

The bulbs are filled with zirconium 
wire and oxygen, first introduced in the 
M-5 and M-25 bulbs. Although only one- 
sixth the size of the aluminum-filled M-2 
bulb, the AG-1 provides about the same 
amount of light. Used in a polished re 
flector with Plus-X film, it has a guide 
number of 110, giving it a range of over 
50 feet at {/2 and 1/50 second. At the 
average photographic distance of 10 feet, 


FOLDING REFLECTORS save space on about half 
of the new flashguns. The 342”-diameter disk 
on this PM unit collapses like a lady’s folding 
fan into a thin sandwich about %” by 2”. 





this means. you 
down to f/11. 

The AG-1 bulbs actually provide more 
light than many electronic flash units. 
With daylight-tvpe Kodachrome, the av- 
erage portable electronic unit has a guide 
number of 32. The AG-1 bulb used with 
Type F Kodachrome at 1/50 second has 
a guide number of 44 
more. 

Besides its power, another advantage 
of the bulb is that it can be used with 
any camera from a simple box to the com 
plicated focal-plane type. This versatility 
is due to a 15-millisecond delay to peak 
and a relatively flat light curve similar to 
that produced by a No. 6 or No. 26 focal- 
plane flashbulb. The synchro- 
nized for X and F settings up to 1/60 
second, M at all shutter speeds, and focal- 
plane cameras up to 1/1,250 second. At 
1/1,250 second, the Plus-X guide num 
ber drops to about 24 

Blue bulbs for color. The new bulbs 
also come in a blue tint, for use with day- 
light color film. These blue bulbs, called 
AG-1B, have the same characteristics as 
the clear AG-1s except that they provide 
one less stop of light. They should be 
used with daylight color film both indoors 
and out. The clear bulbs are 
indoor color film. 

Both bulbs are now being made by three 
major manufacturers—General Electric, 
Sylvania, and Westinghouse. They are 


can stop the camera 


which is one stop 


bulbs are 


used with 


used with a 


MINIATURE BATTERY, 
packs a hefty 
stvle power supplies. This Walz gun sports a 
retractable flash shield over the reflector. 


capacitor, 
wallop, eliminating bulky old- 


all similar in power and _ performance. 
They come in packages of a dozen for 
about $1.32 for the clear type and $1.56 
for the blue. Prices are expected to drop 
as production goes up: 

On the back of each package are the 
guide numbers for the most popular films. 
General Electric publishes a very useful 
hooklet called “GE Photolamp and Light- 
ing Data,” available for a dime at photo 
stores. It contains complete information 
on the use of the new AG-1 and AG-1B 
bulbs at all shutter speeds and film rat- 
ings, as well as a separate chart for use 
with focal-plane cameras 

Viniature flashguns. 
bulbs were introduced, manufacturers 
have been racing to bring out midget 
fiashguns designed especially for them. 
Most models have either a rotating guide- 
number dial or a chart on the back for 
making fast exposure calculations. These 
are a definite aid, though not an absolute 
necessity since you can find the exposure 
by dividing the guide number by the lens- 
to-subject distance. When using a focal- 
plane camera, you generally open up one 
extra stop. 

About half the new flashguns have a 
test lamp to check ahead of time whether 
the bulb will fire. This is important to 
look for since the wire contacts on the 
bulbs are very delicate and, if slightly 
bent, may keep the flashgun from firing. 
In fact, many of the various units tested 


Since the new 


TINY ADAPTOR permits the new baseless bulbs 
to be used in standard flashguns having a No. 
5 bayonet socket. This Walz model has its own 
built-in 2” reflector, costs about $2. 
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failed to fire solely for this reason. Those 
units equipped with test lights gave fore- 
warning, of course. The Kodak gun, inci- 
dentally, while it has no test lamp, con- 
sistently fired even bulbs that had badly 
mutilated contacts. 

Points to check. Be sure that the bulbs 
are gripped firmly in the socket. A few 
of the units tested held the bulbs so loose- 
ly that they fell out. Another possible 
weak spot is the mounting shoe that fits 
into the accessory clip provided on most 
cameras. Some of the shoes did not fit 
snugly enough and slipped out. In gen- 


NEW CAMERAS, designed especially to take the 
AG bulbs, are also coming on the market. This 
Kodak Brownie Starmite has a built-in 2” re- 


flector and power supply, weighs eight ounces. 


A SINGLE FLASHBULB provided sufficient light 
for this interior shot of New York’s giant Hayden 


158 PoruLAR SCIENCE JUNE 1960 


eral, guns with a locking nut on the shoe 
proved to be the most secure. 

On cameras not equipped with an ac- 
cessory clip, you'll need an adaptor 
bracket to attach the gun. The Kodak 
model has its own special screw mount to 
fit Kodak cameras, but with another type 
of adaptor bracket it can be used with 
any camera. 

As yet, none of the guns provides an 
extension socket for multiple or off- 
camera flash, which may prove a dis- 
advantage for advanced photography. 
Two or more guns could be hooked up to 
fire simultaneously, but you’d have to 
figure out your own wiring. Also, adaptor 
sockets are available for those who pre 
fer to use the new bulbs in standard 
flashguns for greater flexibility 

All of the new guns have a battery 
capacitor ignition system, using eithe) 
2214- or 15-volt batteries. The capaci 
tor builds up and holds the charge that 
actually fires the bulb. This enables a 
very small battery to provide consist 
ently uniform pulses, even when it starts 
to run down. Guns having satin or peb 
bled reflectors require a lens opening ' 
stop larger than those having polished 
reflectors. 

One of the the 
price 
$3.95 


biggest advantages of 
midget units is their reasonable 
You can get one for as little as 
Even the most expensive is only $20 


Planetarium, proving that the tiny new bulbs 
have plenty of power and distance. 
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THERMOSTAT — (Ate 
| 1 
l- 
A “Rube Goldberg”’ 
Automatic Thermostat 
I cet the advantages of a cost- 
ly automatic thermostat at no ex- 
pense by hooking up a floor lamp 
to a clock timer. At bedtime, I 
move the lamp close to the wall 
thermostat. The heat from the 
bulb keeps the reading high dur- 
ing the night even though the 
room cools off. At six a. m. the 
timer turns the lamp off, the 
reading drops, and the furnace 
promptly turns on.—S. N. Stresnic, 
Ft. Lauderdale, Fla. 





>PPA HOUSEHOLD knee pad of sponge 
rubber can be cut to fit inside the bottom 
of a tool box. The cushioning will protect 
your tools—especially those with cutting 
edges.—S. Fleischman, Flushing, N. Y. 








Laying Out Miter-Box Slots 

AFTER assembling a miter box, you can 
be certain of accurate 45-degree sawing 
slots if you lay out an exact square across 
the bottom as shown above. Carry these 
guide lines up the sides to the top edges 
of the box, using a square. Make two 
diagonal saw cuts between these lines. 
Daniel Bousha, Jackson, Mich. 


Handle for Chalk Stubs 

A MATH instructor I know finds 
it easier to use short pieces of 
chalk if they are forced into a 
cigarette holder. Chalk is slightly 
larger than a holder but can be 
scraped slightly to make it fit. 
Carl Miller, Detroit. 


Short Cuts 


>PPCoLD weather makes putty and glaz- 
ing compound hard to work, but I have 
found that they become pliable when 
heated for a few minutes on an electric 
iron.—Clarence E. Boundy, Elgin, Ill. 
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Repairing an Exhaust Pipe 
Quick temporary repair of a broken 
auto exhaust pipe can be made with a 
frozen-juice can. Cut out both ends and 
slip the resulting sleeve over one of the 
broken ends. Realign the pipe and slide 
the can back to cover the break. Hold it 
in place with cut nails inserted as shims. 
—Carlton G. Bucher, White Plains, N. Y. 
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another... = 
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HOMEMADE DIE BLOCKS with brass, aluminum, and steel 


parts formed in them. Many parts can be quickly duplicated. 


..-Cold Forming Saves Time 


FTEN the quickest and easiest way 
to form small machine parts, fasten- 
ers, or model parts is by cold forming. 

Suppose you need an odd-size pin or 
rivet having a flat, countersunk head. 
Use a block of tool steel—about as thick 
as the length of the part you’re making 
for your die. Drill a hole the diameter 
of the body of the piece to be formed. 
Countersink the hole to a depth equal 
to about 40 percent of the hole diameter, 
using a standard 90-degree countersink. 

Apply a drop of light oil to the hole 
and insert the blank part—a rod of soft 
steel, brass, aluminum, or other unhard- 
ened metal. It should fit snugly and pro- 
ject above the countersunk end of the 
die about %/, of the hole diameter. Rest 
the die squarely on an anvil or other 
suitable backing, and hammer the pro- 
jecting end of the blank. Strike fairly 
light blows at first to avoid bending the 
blank. Hammer it until the top is flat 
and the countersunk part of the cavity 
is completely filled. Turn the die over 
and use a pin punch to drive out the 
formed part. If necessary, the part can be 
given a smooth finish by chucking it in a 
drill chuck and holding a file or emery 
cloth against it while it rotates. 

You can quickly make a number of 
duplicate parts this way. A die of un- 
hardened tool steel can produce several 
pieces before becoming too distorted, but 
for greater production it should be hard- 
ened and tempered. 

After the parts have been formed, they 
should be annealed by heating (if steel) 
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to a cherry red and slowly cooled. Non- 
ferrous metals can be similarly annealed, 
though copper can be cooled by quench- 
ing in water. The part blank can be an- 
nealed before forming if necessary, but 
some extremely soft materials are diffi- 
cult to drive from the cavity after shaping. 

You can make many die-cavity forms 
with common tools—drills, rotary files, 
countersinks, and reamers. Heads can 
also be formed on rods several inches 
long. Insert the blank through the die 
block and rest the lower end on an anvil. 
If the rod is slender and inclined to 
spring, clamp two pieces of wood around 
it as stiffeners. Hold the die in your hand 
while you start to shape the head. When 
it is enlarged enough to be tight, rest the 
die on the anvil to finish shaping. 

Round heads are formed using a stand- 
ard rivet set with a hemispherical cavity 
to bring the head to final shape. You can 
even make a ball head using the rivet set 
in conjunction with a cavity in the die 
formed with a ball-shaped rotary file. 

The possibilities of this simple method 
of forming small parts are almost limit- 
less. With the solid die, you’re obviously 
restricted to parts you can punch out 
when finished. But by using a split die, 
you can form heads on both ends of a 
rod. Two blocks of steel are bolted to- 
gether and the cavities formed as before 
by drilling at the joint between the two 
pieces. It’s a good idea to provide locating 
pins so the two halves will always exactly 
match when assembled.—Walter E. Bur- 
ton, Akron, Ohio. 





COLD-FORMED SHAPES: These are just a few of the possi- 
bilities. Tops of convex heads are formed with rivet set. 


DIE BLOCK is made by drilling 
scrap of tool steel, counter- 
boring for head shape. 


PART 1S FORMED by hammer- 
ing soft blank until it expands 
and fills the shaped cavity. 


SPLIT DIE is used to make heads on 
both ends. Two pieces of steel are 
bolted together and a cavity is drilled 
at the joint. The die must be taken 
apart to remove the finished part. 


AFTER PART IS FORMED, dic is 
turned over and part is driven 
out with pin punch. 





“Screwball” Williams. a mechanical 
genius in rural Indiana, did some wild 
things but this topped ‘em all. He bet the 
blacksmith he could make a new metal 
gear in 20 minutes. The old shop lathe 
needed a back gear. 

Working fast, Screwball grabbed up a 
9”-square piece of lumber, drilled a 
center hole, and nailed the wood to the 
bench. Taking a piece of sheet metal 
about 1” wide, he ran to the lathe and 
fed the end of the strip into the moving 
teeth of two meshed gears. 

He scribed an 8” circle on the wood, 


an 








The Incredible Thing Worked 


sriticeienitasniatiieaiiatineniie J 


fastened the crinkled metal ribbon on it 
so that it stood on the circle held down 
with roofing nails. A short iron shaft 
was pushed into the center hole. 
“How much time left?” he called, 
dashing toward the forge to pick up a 
ladle of molten Babbitt metal. He poured 
this into his sheet-iron mold. 
“Time’s up,” shouted the crowd. 
“Pay me,” exulted Screwball. “A 
brand-new metal gear in 20 minutes!” 
And the incredible thing worked—un- 
til the new steel gear was delivered.— 
Hy Wilson, Hudson, Ind. 
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Dial Insures 
Delicate Touch 
for Greater Accuracy 


MEASURING precision 
bores is very difficult when 
tolerances are in terms of 
tenths of thousandths. The 
sense of human touch sim- 
ply is not discriminating 
enough. An ordinary inside 
calipers combined with a 
small dial test-indicator can 
permit this order of ac- 
curacy. Clamped to one 
leg of the caliper, the in- 
dicator now acts as a pressure gauge to 
permit a very accurate transfer of meas- 
urement from a micrometer to the work. 
The caliper-indicator is set to one of 
the tolerance limits of the bore size, using 
the outside micrometer. Now when the 
bore is measured, any deviation is im- 
mediately apparent if the needle varies 


. oe 
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Lathe Chuck into Vise Tool 


Tuts adaptor makes it easy to use a 
lathe chuck in the bench vise for grip- 
ping hard-to-hold jobs requiring hand- 
work. On one end, the turned adaptor is 
threaded to fit the chuck backplate. The 
other end is flatted on opposite sides so 
it can be gripped in the vise. 

Not only can round work now be held 
securely with less chance of marring, but 
the job can be easily positioned at any 
convenient work angle. 
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from the original zero setting. The dial 
will show directly whether size is within 
tolerance limits. 

This method has proved to be very ac- 
curate as it eliminates two sources of 
error: one in setting the instrument ini- 
tially to the mike; the other in transfer- 
ring this measurement to the work. 


a 


Bushing Adapts Lathe Mandrell 


WHEN an odd-size lathe mandrel is 
needed, this improvisation will often 
prove more practical and accurate than 
the common practice of making a tem- 
porary soft-steel mandrel. It is much bet- 
ter to make use of the precision-finished, 
wear-resistant centers in the hardened 
mandrel. 

An oversize soft-steel or brass bush- 
ing is press-fitted on a standard hard- 
ened and ground mandrel. The mandrel 
is set up between centers in the lathe and 
the outside of the bushing turned down 
to required size. Turn the o.d. of the 
bushing to the same slight taper that 
is standard on any lathe mandrel. 

When the special job is finished, the 
bushing can be easily removed and the 
mandrel returned to normal use.—H. J. 
Gerber, Stillwater, Okla. 
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HREE basic hand tools are taken for granted in 

every home tool box: hammer, pliers, and screw- 

driver. You can’t get along without them on run- 
of-the-mill jobs. Simple as they seem, they come in many 
varieties. (A previous booklet dealt with handsaws.) 


Choosing a hammer 


Nail hammers. Best for everyday work 
around the house, nail hammers are 
made in two types: curved claw for 
general maintenance and cabinetwork, 
and straight claw (also called a rip- 
ping claw) designed to fit between 
boards for ripping and prying as in 
opening crates or salvaging old lum- 
ber. You can drive or pull nails with 
either, but the curved claw’s “rocker” 
action offers better wood-surface pro- 
tection. In nail pulling, it lessens the 
chance of denting the work with the 
other end of the hammer. 

Pick a curved claw for your first 
hammer, a straight claw for a second 
one. Both types are priced about the 
same, around $3.50 to $5 for a quality 
hickory-handled tool, about a dollar 
more for one with either a solid or 
tubular steel handle. 


Judging quality. A hammer works 
with greater power than most hand 
tools. A typical blow delivers a force 
of 45 foot-pounds, enough to throw a 
pound weight over a four-story house. 
Because hammer-nail contact may top 
half a ton per square inch, a hard face 
is a must. 

A rugged handle is another essen- 
tial, although its greatest strain is in 
pulling nails, not in driving them. A 
husky user may put a 100-pound load 
on a hammer handle to drag a nail out 
of a hardwood plank. Leverage boosts 
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the load to around 1,000 pounds near 
the head. So only the best handle will 
last. 

Some quality features can be seen, 
some can’t. A sharp V notch between 
claws, for instance, gives a tight jam- 
grip on small or headless nails. Look 
carefully for a two-degree toe-in that 
tilts the striking face of the hammer 
inward toward you to match the natu- 
ral arc of your swing and produce 
square hits and fewer bent nails. 

Check the end grain of any hickory 
handle. For peak strength the grain 
lines of top-quality handles run paral- 
lel to the head. 

Look also for a smooth finish on 
striking surfaces of the hammer and 
on the top surfaces of the claws. Extra 
polished areas add only to the tool’s 
appearance. 

You can’t identify the kind of metal 
in a hammer head by looking at it, so 
check for a label, tag, or carton legend 
that may state the materials used. The 
head should be drop-forged steel with 
hardened striking surfaces. It should 
be softer in the body portion to reduce 
metal fatigue. Hardness also is pur- 
posely lowered to reduce brittleness, 
cut the chance of breakage in certain 
other parts, as in slender claw tips. In 
some, the rim of the face may not be 
as hard as the inner area. This reduces 
edge-chipping that can result from 
misdirected blows. 


Handles. Hickory, the traditional han- 
dle material, has toughness and shock- 
absorbing resiliency. Wedges driven 
into the upper end lock a hickory han- 
dle so firmly that it takes a pull of 
three tons to yank off the head. 

To prevent loosening by dry shrink- 
age, don’t keep a hammer near a radi- 
ator or heater. As for a tight-handled 
hammer, don’t hang it where it’s overly 











damp. This swells the already tight 
handle in the head, crushing the wood 
fibers against the metal. When the 
handle dries, the crushed fibers make it 
slightly smaller. This can reduce pull- 
off resistance from three tons to half a 
ton in 24 hours, sometimes loosen the 
handle altogether. In a pinch you can 
tighten it temporarily by soaking. But 
it will loosen again when it dries. For 
protection against this trouble some 
brands are moisture-sealed. Many 
hammer handles that were properly 
cared for are still in use after 20 years. 

Steel handles are made in two types, 
one tubular and mechanically locked 
in the head, the other solid and inte- 
gral with the head in a single forging. 
Both are free of shrinkage problems 
and extremely rugged, although you 
may damage the tubular type by a 
severe blow directly against it on a 
miss. 

It takes close to a four-ton pull to 
get the head off a tubular type, 10 tons 
to break the head from a solid one- 
piece forged model with an I-section 
handle. For shock absorption and non- 
slip hold both types have handgrips of 
plastic, rubber, or leather. 

Handles made of fiber-glass, the 
newest type, have steel-like strength 
and look and feel like hickory. They 
are permanently factory-bonded in the 
head by a pour-in resin that fills the 
minute space between handle and head, 
then sets hard. Guaranteed to stay on, 
they have taken a million impact- 
machine test blows without loosening. 
The same pour-in bonding is also used 
on some hickory handles. 


Striking surfaces. Many hammer 
makers offer a choice of faces. The 
plain face is nearly flat, likely to leave 
hammer marks if not carefully used. 
It’s preferred by some for certain types 
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of work. For toenailing, the flat face 
gives good control in angling the nail 
at the start, lets you sink the nail by 
striking the final blows near the rim 
of the face. 

The bell face is slightly more con- 
vex, can drive a nail flush or even 
slightly below the surface without leav- 
ing a noticeable mark. Properly used, 
it can also do toenailing. You'll hear 
strong arguments from advocates of 
both face types. Your best bet: Pick 
a bell-faced hammer if it’s to be put to 
general use. 

The checked face has a nonskid tread 
designed to minimize nail ricochet in 
fast work like crating and sheathing. 
It’s not suited to general use, leaves a 
marring imprint, and shouldn’t be used 
under any circumstances on finished 
wood or cabinetwork. 


Hammer weight. This applies to the 
head only. It ranges from seven to 
28 ounces in curved-claw types, is usu- 
ally limited to 16 and 20 ounces in 
the rougher-working ripping hammers 
Handle length overall runs from 12” 
for a seven-ouncer to 1314” in the 
heaviest models. 

Your best weight-selecting proce- 
dure: Try several hammers of different 
weight in your hand, swinging each as 
you would in actual use. Then pick 
the one that feels most comfortable 
and balanced. The generally accepted 
standard is 16 ounces. For everyday 
household use, 10 ounces is the mini- 
mum. 


Soft-face hammers. Important for 
appliance repairs, these are the only 
safe type where the job requires a 
sharp blow on a finished or threaded 
part, as in driving out the tapered shaft 
of a vacuum-cleaner rotor. The head 
is hard enough to separate drive-on 








parts, soft enough to protect threads 
and bearing surfaces. It’s also a good 
tool for roughing out dents from light 
metal and for driving wood-handled 
chisels. Select a model with screw-on 
plastic faces that can be replaced when 
damaged. Weights range from one and 
a half to two pounds, with a one- 


pounder about right for general use. 
You can pick up a first-rate one for 
about $3. 


Magnetic hammers. Use this type on 
jobs that call for holding something 
with one hand while tacking it with the 
other. Swing the hammer and you 
drive the tack. You can hold a no- 
trespassing sign over your head and 
tack it to a tree, or pull upholstery 
taut with one hand and fasten it with 
ithe other. One end of the hammer’s 
head has a narrow longitudinal slit to 
form a two-pole magnet that holds the 
tack, with the point out, on the face of 
the hammer. It’s the equivalent of a 
third hand. 

With a straight head, tapered at the 
ends, it’s a magnetic tack hammer or 
a bill poster’s hammer. With a longer 
head, curved downward at both ends, 
it’s an upholsterer’s hammer. The 


curve matches the hammer-swing arc 
and lets you drive tacks into a sofa 
seat frame close to the back without 
hitting it, or do other tight-quarters 
jobs. 

For speedy work, professional up- 
holsterers hold tacks head-out in their 
mouths (that’s why some tack boxes 
are marked “sterilized”) and pick the 
tacks out with the magnetic hammer 
head. Prices for good ones range from 
$3 to $4.50. 


Bali-peen hammers. This is an all- 
round mechanic’s type. Use it to shear 
off a rivet with a cold chisel or to drive 
a star drill into the cellar wall for an 
expansion bolt. Use the ball end to 
spread a replacement rivet, then head 
it over with either the ball or the face 
of the hammer. Weights run from four 
to 40 ounces. Pick a 20-ounce hammer 
for average work. Handle length will 
be around 15”, price around $3.50, ma- 
terials the same as in a quality nail 
hammer. 

If riveting is out of your line but 
masonry drilling isn’t, you may do bet- 
ter with a four-pound blacksmith’s 
hand hammer. It will set you back 
around $5. 
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Choosing pliers 


Slip-joint pliers. These lead the home- 
use field. The two-position pivot hole 


lets you shift gripping ranges to hold . 


anything from hair-fine wire to pipe 
an inch or more in diameter. 

If you have average strength you 
can put a squeeze of 80 to 100 pounds 
on the handles and produce a leverage- 
boosted bite of around 400 pounds in 
the jaws. The tightest grip on the work 
occurs closest to the pivot in ordinary 
types. The smaller the surface being 
gripped the higher the gripping pres- 
sure, around two tons per square inch 
on a small lead shot—enough to flat- 
ten it. 

Use slip-joint pliers to shape and 
splice wire, bend sheet metal, hold hot 
parts while soldering, and other shop 
jobs. Although the practice is frowned 
upon, you can also use them to tighten 
nuts when you lack the proper size 
wrench. 

Wire cutting is done with one of 
three cutter types. The commonest 
cutter in slip-joint pliers consists of 
squared sections on each jaw. These 
cut with a shearing action as the jaws 
close. This requires a well-fitted plier- 
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pivot stud; a loose one merely bends 
the wire without cutting it. 

The side cutter is more positive. 
This consists of a short, chisel-like 
blade on each jaw. Blades meet edge- 
to-edge when the pliers close, making 
a clean, crushing cut. This cutter is 
used on most lineman’s and electri- 
cian’s pliers and on some of the slip- 
joint models. 

The button’s cutter is not so com- 
mon although it’s highly efficient. It 
consists of wire-size notches on each 
jaw, sometimes three pairs on a single 
tool. As the pliers open, the notches 
line up so a straight section of wire 
can be inserted. As the pliers close, 
the notches shift past each other and 
shear the wire. 

Top-grade slip-joint pliers are ham- 
mer-forged, tempered steel. It should 
not be possible to shift them from one 
pivot position to another except when 
the jaws are wide open. Don’t judge 
them by thickness or weight as quality 
models are often made light and slen- 
der for aircraft use or cramped work. 
Popular lengths are 6” to 7”, prices 
around $3.50 or less. 





Compound-action pliers are designed 
to maintain parallel-jaw position at all 
openings for a firm grip on flat-sided 
objects. Because of their operating 
principle, gripping pressure doesn’t 
diminish from the pivot outward as in 
simple lever pliers. Use them for a 
wrench-like grip on nuts, even on some 
types of woodwork, as in gripping and 
removing stop strips to replace sash 
cords in windows. A 614” length sells 
for about $3.25. In smooth-jawed form 
they’re used by glass workers to get a 
solid hold and click off narrow glass 
edges after cutter-scoring, and for 
handling chromed fittings. 


Long-nose pliers are made in many 
forms, and sell for $2.50 to $3.00. The 
handiest, for general use, is the chain- 
nosed type. These have tapered half- 
round-sectioned jaws with flat, serrated 
gripping surfaces. For work on radios, 
clocks, jewelry, or models, select a pair 
with about 3” jaws tapering to 1” or 
1/16” at the tips. They’ll reach deep 
into small mechanisms to adjust, re- 
place, or retrieve parts. They’ll also 
form tiny parts in wire or strip metal. 
For tight-spot use, some are automati- 
cally opened by a spring placed be- 


tween the handles, a feature worth 
having. 

Check for a precision fit in the pivot 
stud and perfectly aligned jaw tips (a 
good bet on any pliers). If pliers have 
a side cutter, it seats first and may 
result in a slight gap between the jaws. 
If you want to grip fine wire or shim 
stock, you can buy a model without 
the cutter. 


Engineer’s or pump pliers are also 
called plier wrenches (price around 
$2). These have pivot-shifting systems 
ranging from simple slip joints to posi- 
tive ridged channels that provide from 
four to eight settings for an approxi- 
mate parallel-jawed grip at openings 
from 0 to more than 2”. 

You'll find that these pliers are a 
lot quicker than a wrench on many 
minor plumbing jobs, tightening pump- 
packing nuts (hence the name) and 
for any plier work where the extra 
gripping leverage of their usual 10” 
length is needed. At least one make 
has smooth jaws for plumbing-fixture 
work. More specialized than the slip- 
joint pliers, they’re an ideal second 
tool for hold-and-turn jobs not possible 
with a single pair. 
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Battery pliers. While these are strictly 
a special-purpose design, their low cost 
and high gripping power make them 
a very useful tool in the shop and 
car. Their usual 8” length and short, 
angled jaws, designed to get a nonslip 
bite on badly corroded battery nuts, 
can do the same job on any other nut 
too badly rounded or damaged to turn 
with a wrench. Because of their special 
purpose, jaws don’t close all the way. 
So don’t buy them for general use. 
The price for good battery pliers runs 
from $1 up. 
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Lineman’s and electrician’s pliers. 
These are a side-cutting type with 
broad jaws designed for splicing and 
general wiring work. They have a pre- 
cision-fitted pivot stud, no slip joint, 
no deep-toothed section for large ob- 
jects. Some models incorporate a wire 
stripper. Lengths range from 4” on a 
short electrician’s plier to 844” for 
typical lineman’s models. These are 
heavily made special-purpose tools, 
and are priced in the neighborhood of 
$3.50. 


Nippers. Although these are not pliers 
in the strict sense, they are a generally 
similar tool, useful around the house 
in many ways. The handiest, from the 
home owner’s point of view, is the end 
nipper. In place of plier jaws it has a 
pair of cutting blades at right angles 
to the handles. It can snip off almost 
flush a nail end protruding through a 
board. By applying less pressure on 
the handles you can grip the nail and 
pull it by rocking the nipper like a nail 
hammer, and you can do it in tight 
spots where a hammer couldn’t possi- 
bly be used. 

You can easily grip the protruding 
point end of a finishing nail with 
enough power to pull the head through 
the wood—often the best way to re- 
move it without surface damage. It’s 
also a handy tool for cutting fencing 
and wire mesh. Sizes range from 6” to 
8”. For easy cutting of heavy wire, 
you'll find the long model the better 
bet. Prices of nippers are usually from 
$2.50 to $3. 

Insulated handles are available on 
pliers and some nippers used in elec- 
trical work, factory installed at slight 
extra charge, or as a slip-on accessory 
at around 50 cents a pair. An extra 
advantage: They help to cushion your 
hands. 











Choosing screwdrivers 


Standard screwdrivers. Three are 
enough to cover the range of screw 
sizes used on most hardware around 
the house. One should have a cabinet- 
type blade with a tip 3/16” or 7/32” 
wide. This is a parallel-edged tip 
equal in width to the diameter of the 
round shank. It’s especially suited to 
turning screws in deep holes and re- 
cesses. 

Your other two screwdrivers should 
have '/,” and 5/16” blades of standard 
angular form, slightly wider above the 
tip. This is a traditional high-strength 
form with an added advantage: The 
wider upper area of the blade tip al- 
lows room for gripping with an adjust- 
able wrench if necessary on an occa- 
sional tough-turning job. 


Match driver and screw sizes like 
this for maximum efficiency: 


Biade-Tip Blade 
Width Thickness 
Vy,” .037 
5/16” .037-.039 
34,” .040-.050 
7/16” .050-.064 


16 to 20 
1f,”-5/4,” .060-.070 20 to 24 


Smaller sizes are often of a special 
type. Your best bet then is on-the- 
spot matching of screwdriver and 
screw. Wood-handled types are priced 
from 35 cents up, a king-sized two- 


Screw 
Size 
6 to 8 
8 to 12 
12 to 16 


footer with 14” blade tip, about $3.50. 


Look for a cross-ground blade on a 
standard screwdriver. You can see the 
grinder marks across the blade in 
larger sizes, feel it with your fingernail 
in small ones. This grind assures ac- 
curacy of the eight-degree angle be- 
tween faces (sometimes 10 degrees on 
heavy-duty drivers) and reduces the 
chance of the blade slipping out of the 
screw slot. Tests show that cross- 
grinding serrations bite into screw-slot 
edges to give 300-percent better hold- 
ing power than other blades, producing 
a 20-pound grip on a typical screw 
under torque 

If a cross-ground blade wears smooth 
at the tip from long use, manufacturers 
advise dressing the blade crosswise 
with a bastard-cut file instead of a 
grinder. The file is harder than the 
screwdriver, even though the latter is 
hardened. 

The blade should not be sharp. In- 
stead, the end should be blunt and 
squared off so that it will fit in the 
bottom of the screw slot. To make a 
transition from angled to straight, the 
blade sides of many screwdrivers are 
ground slightly concave. 


Phillips screws. Four Phillips screw- 
drivers will cover the complete range 
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of Phillips-screw sizes, though you 
will probably have little use for the 
smallest one. They match up this way: 
Screwdriver-Tip Phillips-Screw 
Size Size 

1 0 to 4 

2 5 to 9 

3 10 to 16 

4 18 to 24 

On cars and appliances you may 
sometimes encounter screws that look 
like the Phillips type yet won’t fit the 
Phillips screwdriver. These are Reed 
& Prince screws that require their own 
form of driver. Spot them by slightly 
narrower slots. 

Another form you may find in me- 
chanical work is the clutch-type screw, 
often called a figure-eight or butterfly 
screw because of the shape of the re- 
cess in the head. Unless you have a 
large number of those to handle you 
can get along with a standard screw- 
driver of a size that fits into the recess. 
Don’t use a Phillips screwdriver on 
them. 


Simple ratchet. Turn the handle of 
this type of screwdriver back and 
forth; the blade turns in one direction 
only. Set it to turn either way or lock 
it rigid. Use it in tight spaces for 
' ratchet speed and convenience when a 
spiral ratchet type won’t fit. Judge it 
by the number of stops, or clicks. The 
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more the better, as you can reverse it 
at more points and get turning move- 
ment with less swing. 


Spiral ratchet. This type turns the 
screw when you push down on the 
handle. Set it for either direction 
with a simple adjustment to drive or 
remove screws, or lock it rigid for use 
as an ordinary screwdriver. A typical 
model makes three complete turns with 
a single push, returns to extended posi- 
tion by spring action. The mechanism 
of a spiral ratchet driver should pro- 
duce easy turning, without any sign of 
wobble between handle and blade tip. 

Use it on extensive jobs like boat- 
building or major cabinetwork. With 
quick-shift interchangeable bits you 
can use the same tool to drill and 
countersink the holes in which the 
screws will be driven. The push-in 
action calls for about a foot of space 
above the screw for small models, 
around two feet for large ones. Prices 
start around $3.50 to $4. 


Stubby screwdrivers. This is the 
manufacturers’ term for types with an 
overall length of about 314”. Use them 
where space above the screw is very 
limited. Cost: less than $1. 


Offset screwdrivers. These have a 
lever-type handle, usually about 6” 





long, with a short blade at right angles 
to it at each end. Use them where you 
need high turning power in close quar- 
ters. An offset is small enough to carry 
in your vest pocket, works in tight 
spots, but can equal the torque of a 
standard 8” model. Solid bar type, 
about 50 cents; ratchet type, about $1. 


Screw-holding screwdrivers. These 
are made for standard and Phillips- 
type screws. Commonest form has 
spring-closing jaws that hook under 
the screw head to hold it on the blade 
tip. Use it to insert and start screws 
in hard-to-reach spots. After the screw 


is started, pull back on the screwdriver 
and the jaws will release the screw 
automatically. Prices: from 50 cents. 


Screwdriver bits for the bit brace. 
These are generally available in sizes 
from 4,” to 4%”. You'll probably have 
most use for the 34” tip width as it 
covers the commonest screw sizes likely 
to call for bit-brace turning power. 
You can use this type for everyday 
screwdriving and for the tough, hard- 
turning jobs. But remember, your bit 
brace gives you enough leverage to 
break the screw, even the screwdriver 
bit. Prices: from 75 cents. 


General tool pointers 


Hammers. 
harder than the hammer itself. 
hammers for their intended purpose— 
don’t rivet or drive a cold chisel with 
a nail hammer. Use a pry bar—not 
hammer claws—for heavy prying. 


Don’t hammer anything 
Use 


Pliers. Lubricate the pivot stud occa- 
sionally with light oil. Don’t use a 
pipe or tube to extend handle leverage. 
Keep serrations and jaw teeth clean 
with a wire brush. If you hold hot 
objects in pliers protect them from 
excess heat. 


Screwdrivers. Use the right size for 
the screw. Don’t use a screwdriver as 
a pry bar or chisel, and don’t hammer 
on the head. Never use pliers or a 
wrench on the handle for added torque. 
Where you need high torque, use 
a square-blade shank designed for 
wrench-turning. Use an insulated han- 
dle in any electrical work where live- 
wire contact is possible. To avoid 
shorts, buy a type with an insulating 
sleeve over the blade shank, or slip 
rubber tubing over your regular screw- 
driver for the same protection. 
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P.S. EXTRA: 
YOUR TEAR-OUT 
BOOKLET NO. 17 


Be remove this booklet, 
place your left hand on 
the facing magazine page, 
grasp the booklet with your 
right, and pull it gently away. 

After reading, file for fu- 
ture reference. You'll find it 
valuable on many home jobs. 


June 1960 
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Vacation 


IN HILLY COUNTRY: Use the low 
range of an automatic transmis- 
sion instead of brakes on down- 
grades. Lock out overdrive if 
you have it, shift to second. 





HUBCAPS, plastic bags, even a bathing cap can 
be used to carry water from a stream to an over- 
heated radiator. Pour it in slowly. 


RAISE THE HOOD— it'll hold on the safety latch— 
when car is overheating in traffic. The extra 
opening helps vent off engine heat. 


DAMP CLOTH ON THE FUEL PUMP, fuel line, or 
carburetor bowl is a good prescription if you 
suspect that vapor lock has caused the engine to 
stall. Evaporation cools the fuel. 


IF YOU HAUL A TRAILER, check the automatic- 
transmission fluid more frequently than usual. 
A low fluid level plus the extra load tends to 
cause foaming and overheating. 


& 

= = 
CHECK THE RADIATOR FRONT occasionally when 
you make a service stop. Bugs quickly cover it 
in summer, restricting normal air flow. 


SS as 
~ be 
ae => 
2 X - 
CLEAN WIPERS with un- , oy 
diluted ammonia before “= 
starting a trip. This will 
condition the rubber for 
a better wiping action. 


VACATIONING IN THE MOUNTAINS? Have the 
radiator pressure cap checked. Water boils easier 
at high altitudes, and a properly pressurized 
cooling system raises the boiling point. 
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Lawn-Keeping: 
the lazy man’s version 


By Dr. Robert W. Schery 


Director, The Lawn Institute 


OU can be the world’s laziest lawn- 

\ keeper. You can hate the work. 

You can find every excuse for not 
tending your grass. Yet you can have a 
pretty good lawn. In fact, it can be first- 
rate. 

Now, this requires a mite of qualifica- 
tion. Naturally, you can’t completely 
neglect your lawn except at the expense 
of a poor cover and a running argument 
with your wife. But you certainly can 
save yourself a lot of work this summer. 

Grass is hardy and cooperative. Prop- 
erly seeded and given ordinary atten- 
tion, grass will flourish. Considerately 
handled, it holds off crabgrass and chick- 
weed. It tends to enrich its own soil. It 
resents such overattentions as hard roll- 
ing and excessive watering or feeding. 

Much needless work is done on lawns 
because of popular delusions. Here are 
some widely held—and largely erroneous 
—hbeliefs about lawns: 

@ Grass requires a lot of close cutting. 

@ Lawns require a vast preparation of 
the soil before seeding. 

@ Lawns invariably require rolling. 

@ Most lawns require topsoil. 

@ Lawns benefit from and need manure. 

@ Weed sprays are the only recourse 
for crabgrass. 

@ Lawn clippings must be swept up. 

@ Lawn feeding is as helpful one sea- 
son as another. 

@ Lawns need a lot of water. 

@ Lawns are prima donnas, need at- 
tention ranging from spiking to bug 
tonics. 

Well, let’s see. Let’s consider the lazy 
man’s lawn. Let’s see what grass will do 
for you when you don’t try to do too 
much for it. Let’s see how you can keep 
from killing your lawn with kindness. 


Grass clippings are gold 


Take mowing. Most home owners clip 
the grass much too close. Their lawns 
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look like a high-school boy with a brush 
cut. Actually they are only making work 
for themselves—weeds thrive among 
short grasses. 

A good stand of grass will do most of 
its own “weeding.” It crowds out most 
weeds if long enough. Mower blades 
should be no lower than three inches off 
the ground in the summer in the southern 
portion of the Kentucky bluegrass belt 
(or, roughly, the northern two-thirds of 
the nation). 

Do you collect all your grass clippings 
meticulously and dump them? Stop it! 
Clippings are full of nutrients. Short 
clippings settle down near damp soil, 
decompose, and release their fertility. 
You will have a little brownness as the 
clippings wither, but it will last only a 
few hours. 

There is one exception to remember. 
The trailing grasses do build up a mat 
when clippings are allowed to settle. This 
creates a thinning problem. But Kentucky 
bluegrasses and red fescues don’t. Let 
your investment in them grow. It’s money 
in the bank and fewer backaches at day’s 
end. 

Watch that water! 


You can become a respected member of 
the League of Lazy Lawn-Keepers by re- 
sisting the temptation to water too much. 
Just because some water is good doesn’t 
mean that a lot of it is better. Water- 
logged soil lacks air in the root zone. 
Roots are forced to the surface. Wet soils 
compact when equipment is run over 
them. 

Frequent watering encourages grass 
species that only make additional work. 
Bentgrass, Poa annua, and Poa trivialis 
thrive on water. But they are prone to 
ailments. They need fungicide, thinning 
—and continued watering and feeding to 
hold up. 

During dry periods a lawn will go off- 
color if unwatered. But well-established 
bluegrasses and fescues don’t die. They 
only fade. Drought hurts weeds more 
than it does these grasses. 





Be lazy about feeding 


If you’re in a hot climate, take the lazy 
man’s way out with fertilizing this sum- 
mer. It will pay off. Fertilizing at the 
appropriate season is imperative. But 
“appropriate season” depends on cli- 
mate and kinds of grass. Bluegrass-fescue 
lawns enjoy feeding most in the autumn, 
for they build reserves in cooler weather. 
Where summers are cool, and lawns 
watered, fertilizing may continue the 
year ‘round. 

But where summers are hot—and that’s 
most everywhere—cut down on feeding 
bluegrass, or stop it altogether. Hot 
weather and fertilizer nitrogen don’t mix 
on a lawn. The grass turns soft, can’t 
stand the heat, and succumbs to disease. 
The nitrogen often is wasted because it 
volatilizes, and because grass can’t use it 
when heat slows growth. 

You can also “burn” good grass in hot 
weather with exuberant feeding. Even 
the new slow-release fertilizers may yield 
too much nitrogen in summer heat for 
the northern grasses 

Be careful with weed killers when using 
them. Overdosing is murder to grass 
Moreover, if applied carelessly it can 
drift to, and kill, shrubbery. 

The lazy lawn man’s dream in weed 
killers is 2,4-D. One quick treatment with 


[Continued on page 198) 


TAKING IT EASY is a fine 
rule for maintaining a 
good lawn, says this ex- 
pert. And what better 
advice could you ask 
during the sunny sum- 
mer days? A hammock 
will ornament any lawn 





New Ideas in Photography 


Dramatic advance in 
flash photography! 


Compact 

flash camera 

takes bright, | | 

full-size pictures <a sees Cane 


so small it fits inside an 
" old-type 5-inch reflector. 
—uses bulbs as small as jelly beans 


Meet the smallest camera with built-in flash No focusing. Just aim through the big view- 

in Kodak history! finder and press a button. Results? Beautiful 
The new Brownie Starmite Camera fits in color or black-and-white snapshots, or color 

your palm or pocket—yet uses regular 127 slides -12 pictures to a roll. And it costs only 

film for big prints or super-slides. It’s always $10.50. 

ready—indoors or out, day or night. For the same efficient flash svstem. | 
Ihe built-in reflector is only two inches even larger pictures on 

across. With tiny low-cost, zirconium-filled Brownie Flashmite 20 Camera, 

AG-1 flashbulbs, it can flood a room with about equipping your present camera 

light. Flash exposure data is printed right on the $3.95 Kodak Supermite Flasholder that 

the camera itself, uses the same new AG-1 bulbs. 


“Picture it now—See it again and again.” 











New Alloy Brings Quality Sound 
To 8mm Home Movie Projection 


A new metal alloy developed by the Navy— 
called Alfenol—has led to a major breakthrough 
in magnetic sound reproduction. 
Used in the magnetic recording head of the 
Kodak Sound 8 Projector, it'lets you add sound 
to 8mm movies with exceptional realism. 
Alfenol is “soft” magnetically, so it assures 
high-quality sound reproduction. And it is physi- 
cally very hard, making it virtually impossible to 
New Kodak projector adds sound to 8mm movies. wear out. Kodak Sound 8 Projector costs $345. 
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from Kodak 


Atomic “Missing Links” Are Found 
Through Bubble-Chamber Photographs 


The birth and death of an invisible atomic par- 
ticle called the “‘anti-lambda’”’ was recorded 
recently on Kodak film. 

The particle was released by the action of a 


giant 6-billion-electron-volt accelerator dis- 
charged in a bubble chamber of liquid hydro- 
gen. The particle left a trail which could be cap- 


tured and studied only through photography. 


To get the pictures, physicists chose Kodak 
Linagraph Shellburst Film, originally created 
to analyze anti-aircraft explosions. Its fast 
speed, high contrast, and moderate grain helped 


lead to this atomic discovery. 

Knowledge gained by Kodak in developing 
such specialized products for science and indus- 
try assures ever-finer films for amateur use. 














New Kodak Retina Reflex S with built-in meter. 
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For exposure control, aim the camera at your 
subject. You will see the meter needle move in the 
window (A). By turning a finger-tip wheel (B), you 
cover the meter needle with a pointer. This auto- 
matically gives you the right lens opening. If you 
change shutter speeds (C) the lens opening read- 
justs automatically. 


Bubble-chamber picture shows point (A) where 
lambda and anti-lambda particles were produced. 
Since both are neutral electrically, they left no tracks 
until decaying into particles leaving tracks (B) and (C) 


Change Camera’s Shutter Speed— 
Lens Opening Adjusts Automatically 


Why is one of the world’s most advanced and ver- 
satile cameras so remarkably easy to use? 

Partly because the new Kodak Retina Reflex S 
Camera has photoelectric exposure control with all 
lenses, all shutter speeds, all films. 

Partly because you aim directly through the 
lens, see your subject natural size. And your view is 
clear even in dim light. The automatic diaphragm 
keeps the lens wide open until you snap the picture. 

You focus either on ground glass, or with a criti- 
cal split-image rangefinder. Automatic indicators 
show near and far limits of sharpness. 

Speed settings go from one second to 1/500, and 
a scale shows exposure needs up to 250 seconds for 
dim-light or small-aperture shooting. Interchange- 
able lenses from 28mm to 135mm are available as 
well as specialized aids. 

See the great Kodak Retina Reflex S. 

With 50mm /f/1.9 lens, $235. With 50mm 
f/2.8 lens, $199.50, or as little 
as $20 down. 


Prices are list, include Federal Tax where applicable 
and are subject to change without notice. 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


See Kodak's “Adventures of the Nelson Family” and “Ed Sull 


Show” 





Lo Hints from the Model Garage 


® 


For a comfortable head rest when you’re 
lying on your back beneath a car, sew 
a strip of foam rubber around the back 
of a work cap. Cut a piece about 114” 
thick by 3” wide and 10” long, and stitch 
it in place with heavy thread. 


Need a convenient ash tray that will 
stay put in a moving car? The bean-bag 
type that’s sold in novelty shops and dime 
stores is ideal. The shot-weighted pouch 
absorbs road bumps and won’t bounce 
around when kept on a flat surface. 
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You can rest your left foot on a junked 
gas pedal that also actuates the headlight 
dimmer switch under slight additional 
foot pressure. Screw a wood block under 
the pedal to raise it to the height of the 
real gas pedal on the right. 
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The rubber bulb from a battery or anti- 
freeze tester can be put to other uses 
if the glass tube breaks. Cement a ,”- 
diameter tube in a cork and press the 
cork in the bulb to make a dust blower or 
a syringe for adding water to the battery. 
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All 5 top drag racers in ’59 


Every major U. S. outboard maker 
used Champion spark plugs... 


uses Champions. 
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All major power-mower engine makers Over twice as many car makers 
use Champion spark plugs... use Champions. 


Why do the experts, in field after field where performance 
e is vital, use Champion spark plugs? 


A Because they know they can depend on Champions to de- 

e liver every bit of performance out of every drop of gas. Your 
car—or any engine you own—will start quicker, perform 
better and save on gasoline with new Champions. Put a 
new set in your car every 10,000 miles! 


Worn spark plugs waste lots of gas— CHAMPION 


so check your plugs every 5,000 miles! 





More Hints from 
the Model Garage 





SOLDER | /;'-DIA. 
‘\ TUBE IN HOLE 
(A. pe 


PUNCH HOLE 
THROUGH 
CAP AND 
GASKET 


PRESS FINGER 
OVER HOLE 
TO STOP FLOW 


POURS FLUID 
ACCURATELY 


Satna 


A pouring spout of '/,” copper tubing 
soldered to the top of a clean pint can 
will help you avoid spillage when adding 
brake-cylinder fluid. Your finger over a 
vent hole in the cap controls flow. Use a 
different can for transmission fluid. 
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ALUMINUM FOIL 


When traveling, a roll of aluminum foil 
can be made into handy disposable dishes 
for feeding the dog and giving him water. 
Just mold it to the desired shape. In an 
emergency, the foil can be used to carry 
water to an overheated radiator. 
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MITTENS 
WITH ENDS 
CUT OFF 


Plan ahead for roadside repairs by 
keeping a cut-down pair of work mittens 
with your tool kit. Worn upside down 
over your wrists as shown, the mittens 
will keep shirt cuffs and jacket sleeves 
from being soiled as you work. 
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Do You Have an Auto Hint? 
Send It in and Win a Prize 


HAvE you discovered or devel- 
oped a money-saving short cut for 
making your own auto repairs? Have 
you found an easier way to do a 
difficult job? Got a tip that will 
make driving safer or easier? Or do 
you know someone who has? 

POPULAR SCIENCE will pay a cash 
prize of $15 for every auto-repair 
hint accepted for publication in 
“Hints from the Model Garage.” 

Describe your hint as completely 
as you can in words. Add a pencil 
drawing, or shoot a photo, if you 
feel this will make your idea more 
easily understood. Address your 
entry to Model Garage Editor, 
PopuLarR ScIENCE, 355 Lexington 
Ave., New York 17, N. Y. 
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MODERNIZE YOUR CAR’S 


PERFORMANCE WITH AN 


ORIGINAL EQUIPMENT 
CARBURETOR REPLACEMENT! 


Available Now at Your Nearby Rochester-GM Carburetor 
Specialist’s AT A NEW LOW PRICE! 


When you need a replacement carburetor 
—see that it’s a new Rochester-GM Car- 
buretor . . . number one for original 
equipment. These replacement carburetors 
have the very latest engineering advances. 
giving your GM car up-to-the-minute per- 
formance. And they’re at a new low price! 
They're engineered, manufactured and 
tested to the highest standards. 
43 
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If top-quality service is your business, ask 
your local UMS distributor about Rochester- 
GM replacement units . . . one of the many 
factory-approved service items in the fast- 
moving Rochester-GM Service Line. 


Rochester-GM Carburetors are original 
equipment on the new GM cars, including 
the new Corvair. Get a Rochester-GM 
Carburetor replacement for your GM car 

. update your performance and get new- 
car economy. Ask about it at your factory- 
trained Rochester-GM Carburetor Special- 
ist’s. Rochester Products Division of General 
Motors, Rochester, New York. 


America’s 

number one 
Original equipment 
carburetors 


BURETORS 
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“This young fellow puzzles me,” 
Corcoran told Gus. “I don’t think 
he’s lying, but I don’t think he’s 
telling the whole truth, either.” 
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Gus Teaches 
the Teacher 


By Martin Bunn 


RIVING back from a_ turnpike 
D call, Gus noticed a police car and 
three others halted at the widened 
approach to the toll booths. He showed 
his turnpike pass and drove on. With 
windows open to a bright early-summer 
day, he was enjoying the trip when a 
siren began to wail behind him. 
Automatically his foot lifted from the 
throttle. But a glance at the speedom- 
eter showed Gus he was below the limit, 
and he planted his foot back on the gas. 
The siren wavered as a police car shot 
by. With something of a shock, Gus 
realized that the trooper was waving him 
over. He slowed, rolled onto the shoul- 
der. As the driver emerged, Gus recog- 
nized the smartly uniformed figure of 
Jerry Corcoran. 


“Took a chase to catch you,” growled 
the young trooper. = 

“T didn’t think it was me you were 
after,” Gus said. 

“Well, it was. Gus, I’ve got a situa- 
tion at the toll stop I want you to look 
into. I spotted you going by just too 
late, so I hared after you. Will you 
come?” 

“Be glad to,’”’ Gus agreed. Moments 
later, following behind Corcoran, he was 
back at the toll area. Only two cars now 
stood there, the rear one with a smashed 
head lamp. 

“Fellow in front says he slowed down 
for the toll,” Corcoran told Gus as they 
walked over. “The woman behind claims 
he jammed on his brakes so hard she 
couldn’t help hitting him. A third car 
hit her, did no damage, so I let it go.” 

“After hours of high-speed driving, 
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their slow-speed judgment may have 
been off,” remarked Gus. 

“Maybe. But this young fellow puz- 
zles me. I don’t think he’s lying, but I 
don’t think he’s telling the whole truth, 
either.” 


TALL, red-headed young man strode 

toward them from the first car. 

“How about it, Officer? I’m the one 
who was hit. Can’t I go on?” 

“Pretty soon,” said Corcoran. “How 
fast did you say you were going?” 

“I dropped to 30 at the second toll 
sign, and wasn’t do- 
ing more than 15 
when she hit me.” 

‘‘She says you 
stopped. Did you jam 
on your brakes?” 

“No. Why should 
a 

‘‘How close was 
she?” 

The young man 
looked uneasy. “Not 
too close. It wasn’t 
her fault, nor mine. I 
had slowed down, and 
then picked up again, 
but my transmission 
downshifted sudden- 
ly by itself.” 

“Why didn’t you 
say that before?’’ 
asked the trooper. 
‘““You know you 
shouldn’t be on the 
turnpike with an un- 
safe car.” 

“But it’s not un- 
safe,’ insisted the 
young man. “Not at ordinary speeds. 
It only does this under 20.” 

*“You’ve just caused a three-car chain 
accident, luckily in slow-motion,” said 
Corcoran. “Mind if this man checks 
your car?” 

The driver offered no objection as Gus 
got into the car, a 1954 six-cylinder 
sedan. Backing slowly, he felt a sudden 
sharp catch in the power train. It wasn’t 
repeated. He started forward. The car 
picked up smoothly to 20, then bucked 
as the transmission suddenly down- 
shifted. Given more gas, it abruptly 
shifted up again. 

On a second run the same thing hap- 
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Where'd it come from? 


STERLING: How “sterling” is 
sterling silver? Very. Legally the 
metal must be 9214 percent pure 
to merit the title. 
copper—added as a hardening 


itself may come 
from the “Easterlings,” trades- 
rmany who settled 
in England in the thirteenth cen- 
tury and minted coins of recog- 
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pened, at lower speed. Gus parked the 
car. 

“It downshifts abruptly at low speed,” 
he told Corcoran. “The effect could be 
pretty much the same as if he’d slammed 
on the brakes.” 

Corcoran nodded and turned to the 
young driver. 

“T won’t give you a ticket, but you’ll 
have to be towed off the pike and have 
this trouble taken care of within 10 days. 
Here’s your warning. Gus Wilson here 
will tow you off.” 

The trooper staiked away. Gus looked 
sympathetically at 
the disconsolate 
young man. “Where 
are you headed?” 

“Just into the next 
town. I have an ap- 
pointment with the 
school board at 3:15. 
Can I make it?” 

Gus smiled. ““You’d 
better. I know some 
of the board members, 
and they’re none too 
patient. Look, I'll 
tow you right in at no 
extra cost.” 


We the sedan 
dangling from 
the wrecker’s hook, 
rear wheels up, Gus 
and the young man 
headed toward town. 

*‘Going to teach 


(The rest is 


here?” asked Gus. 

‘‘Hope so. My 
name’s Herb Findley. 
They’re interviewing 
me for a job to start next fall. But I 
hear this board has some old codger 
who’s the last word on my subject, and 
if I don’t rate with him, I’m out.” 

“That so? Who is he?” 

“Never got his name. Say, would you 
look into this transmission trouble?” 

“Sure thing,” Gus said. 

“Usually I do the simpler jobs my- 
self,” Findley said. “But I’m not eager 
to take down an automatic transmission, 
especially with school over.” 

“How’s that?” asked Gus, turning into 
the Model Garage. 

“Because during school I have equip- 
ment, repair manuals and follow-up serv- 
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“I ‘built’? my Chevy to be on call 24 hours a day.” 


“Ultra-high-speed turnpikes . . . chewed-up back country trails . . . I drive all kinds of roads 
in all kinds of weather. I doubt if anybody dishes out harsher treatment to a car than a 
country doctor like me. And I doubt if anybody depends more on that poor, overworked auto. 

“So naturally I wanted a car that just wouldn’t quit, no matter what. I settled on a Chevy 
right off, because of its taut body and rugged frame, among other things. For my money, 
you can’t get a more dependable performer. Here’s what I did with Chevrolet’s whopping 
list of options to add up to just the car I was after: 

“A Bel Air 2-door sedan, equipped with that tough six-cylinder engine and easygoing 
Powerglide*. That power team’s as rugged as they come, I’d say. Heavy-duty battery* and 
generator* next—I wouldn’t even have known they existed till I saw that option list. 

“And I really go for that Positraction rear axle*. Brother, that’s pulled me out of some 
mighty sticky spots. Then I picked the big heater*, a radio* and a spotlight*. Say, that light 
sure comes in handy when I’m out in the hinterlands looking fora patient’s house! 

“Rugged? You bet it is—and I wouldn’t swap my Chevy for anything. CHEVROLET 
Easy to drive and solid muscled, and what M.D. could ask for more?” 





‘*,™~ ~~ 


Whatever sort of car you’d like your car to be, there’s a Chevy package that'll fit you like a glove. Seven 
perky engines .. . five transmissions . . . dozens of comfort and convenience features . . . you’ve got 
some really pleasant choosing ahead of you. We'd suggest you start soon, with a trip to your Chevrolet 
dealer’s, .. . Chevrolet Division of General Motors, Detroit 2, Michigan. *Optional at extra cost. 





ice bulletins. You see, I teach auto re- 
pair in high school.” 


FTER making several checks without 
result, Gus wondered whether he 
shouldn’t go back to school himself. 
The car shifted normally into high, 
downshifted smoothly on grades—and 
misbehaved staggeringly at low speeds. 
But the trouble seemed to occur at ran- 
dom. The electrical system and control 
linkage were faultless. 

With the car on a body lift, Gus pon- 
dered: What, aside from some defect 
far inside the guts of the transmission, 
could make it downshift erratically? 
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“Stan!” Gus called to his assistant. 
“Hold that wheel while I turn this one.” 

Stan Hicks obediently locked on to 
one rear wheel while Gus turned the 
other against transmission drag. The 
drive shaft slowly spun around nine 
times. On the tenth it jammed, locking 
Gus’s wheel. 

“Let go!” he ordered, and the wheel 
Stan released turned backward as Gus 
spun his forward. The drive shaft stayed 
locked. 

“Thanks, Stan. That’ll do.” 

Removing the inspection plate that 
gave access to the shoes of the emer- 
gency brake on the drive shaft, Gus 
probed inside with two fingers. Both 
shoes were far from the drum; the hand 
brake was obviously overdue for adjust- 
ment. Seizing the drive shaft, Gus worked 
it back and forth. There was a clink of 
metal. i 

Inside the bottom of the brake drum, 


188 PopuLAR SCIENCE JUNE 1960 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


he felt something turn under his fin- 
gers. With some difficulty he withdrew 
a steel nut. 

“Where there’s a nut,” muttered Gus, 
“there’s probably a lock washer.” 

He dredged the washer up after a lit- 
tle fishing. Then he pulled off the brake 
drum and replaced the wandering nut 
and lock washer. 


ORE cheerful than he had been on 
the turnpike, Findley turned up at 
the Model Garage well before closing. 

“Get there in time?” asked Gus. 

“Just. And they took me on. Seem 
as keen on teaching auto repair in the 
high school as I am.” 

“That old codger make 
any trouble?” 

“No, he wasn’t there. 
But they had a shrewd list 
of questions. Guess they 
got it from him. If so, the 
old coot knows cars.” 

Gus handed him a bill. 
“Yours is ready to roll 
even on the pike. And I’m 
charging only for the tow. 
Fixing your downshift trou- 
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ble is on the house. A nut 
and washer had fallen off 
inside the brake drum.”’ In- 
nocently, Gus said, ““Won- 
der why that made the 
transmission act up?” 

The young teacher frowned. “A loose 
nut inside the drum might jam between 
it and the shoes, if it happened to turn 
crosswise. That would put a _ sudden 
heavy load on the transmission, which 
would downshift to carry it, and squeeze 
the nut through. Soon as that happened, 
the transmission would uoshift again.” 

“But only at low speed?” asked Gus. 

“You’re ribbing the teacher now! Is 
this right? At higher speed centrifugal 
force flattened the nut against the inside 
of the spinning drum and held it there, 
so it skinned by the shoes.” 

“You can go to the head of the class 
for that,”’ chuckled Gus. 

“T’m mighty grateful to you, Mr. Wil- 
son. And glad that school-board expert 
didn’t try to stump me with that one.” 

“Oh, didn’t he?” asked Gus. 

“Course not. How could he .. .” 
Findley paused, wide-eyed. “Not you?” 

Gus, the old codger, just grinned. 
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et better engine performance! 


Tune up with 


AC FIRE-RING 
SPARK PLUGS 


... and this 
SPECIALLY PRICED 


CAM-DWELL 
INDICATOR! 


Here’s a way to put your car in tune for sum- 
mer driving — and keep it that way all year 
around. First, replace your worn spark plugs 
with new AC Fire-Ring Spark Plugs. Second, 
check your distributor point setting with this 
specially priced, Cam-Dwell Indicator. 


AC Fire-Rings give you extra performance from 
a host of extra-quality, built-in features, such as 
AC’s exclusive Hot Tip that heats faster and 
cools faster to burn away fouling deposits. AC’s 
Cam-Dwell Indicator is a pocket-size profes- 
sional model that home mechanics can use to put 
automobile ignition systems in tip-top shape. 


Order your Cam-Dwell Indicator now. Get new 
AC Fire-Ring Spark Plugs from your nearest 
AC dealer—and be on your way to extra 
driving fun. 


THEY MUST | 
BE THE BEST! | 


AC SPARK PLUG <fx> THE ELECTRONICS DIVISION OF GENERAL MOTORS 








The AC Cam-Dwell Indicator 
comes with complete instruc- 
tions, and for a limited time, 
you can get it plus this de- 
luxe hard-cover, 48 - page, 
full-color AC Space Age Atlas, 
for the low, low price of 
only $3.98.* 


*Includes all sales tox and 
handling charges. | 
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—-—- USE THIS COUPON TO ORDER BOTH TODAY —-——— 


AC Spark Plug Division 

Dept. S, P.O. Box 902 

Flint, Michigen 
Please send me______»_ AC Cam-Dwell Indicator(s) 
ond Space Age Atlas(es) at $3.98" per set. Enclosed is 
check [], M.O. [). Make check or money order payable to: 
AC Spark Plug Division. 


Nome 
Address 
City & State 














Short Cuts 
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FROM FPS READERS 


Running Water 
Aids Drilling 

WHEN star-drilling holes 
in concrete or stone, use a 
stream of water from a gar- 
den hose over the work. It 
carries away dust and chips, 
keeps the drill cool to pro- 
long cutting efficiency, and 
cuts down on vibration for 
a cleaner, more accurate 
hole. On flat work, the hose 
end can be weighted as 
shown in the photo to keep 
a light stream directed at 
the hole. On vertical sur- 
faces, it can be taped in 
place above the work.—Ed- 


ward Munsey, San Francisco. 


>PPWHEN we moved our refrigerator to 
a more convenient location next to the 
kitchen range, we noticed that the extra 
heat made it run too often. A piece of 
insulation board, slipped out of sight be- 
tween the appliances, solved this.—H. M. 
LeMunyon, North Industry, Ohio. 


Answer to the 
Apprentice’s 
Switch Problem 


[on page 124) 


\ HEN a split-phase motor is running, 

its starting winding is held out of 
circuit by a centrifugal switch. If the 
reversing switch is thrown quickly in the 
opposite direction, the running winding 
receives the same current. But as the 
centrifugal switch remains open, the start- 
ing winding receives no current, and the 
motor continues in the direction it is 
turning. 

Direction of rotation is determined 
only at starting, by the phase difference 
between the two windings. Therefore the 
motor must come to rest, bringing its 
starting winding into circuit, before it 
can be reversed. 
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>>P AFTER installing some glass-wool in- 
sulation without wearing gloves, I had 
trouble washing the needle-like fibers 
from between my fingers. I finally tried 
masking tape, pressing the adhesive side 
of the tape against my skin. That did it. 
—Arthur T. Papke, Houghton, Mich. 


Edge-Stamp Loaned Books 


Branp your books for quick return 
when loaned. Your name or bookplate on 
the flyleaf is easily overlooked, but if 
you use a rubber stamp to imprint both 
name and address on the edges or ends 
of the pages, the exposed reminder as- 
sures a prompt return. For a legible im- 
print, press the book covers firmly to- 
gether.—Ken Murray, Colon, Mich. 





STANLEY 
HEAVY-DUTY 
SABRE SAW 


Only $46.°>... and what versatility ! 


The Stanley H75 is the lowest-priced heavy-duty sabre 
saw on the market. Furthermore, it’s an intricate pat- 
tern cutter... takes scrolls and curves in its stride. So 
it’s ideal for valances and cabinets. Fast, too! Cuts 2” 
lumber, steel and plastics at 3300 strokes a minute. 
See it at your Stanley dealers. 


Prices slightly higher in Canada « Subject to change without notice 


STANLEY aaa 


H31 belt sander rough-sands, fin- Save up to $15 on Stanley builders 
ishes wood, metal and plastic. $89.95. saws, kits. Offer ends July 31, 1960. 


Starts own hole in surface of stock. 
Cuts fast, blows chips clear of cut. 


s 
Exclusive flush-cutting feature lets 
you cut right up to a vertical surface. 


Exclusive right-angle blade lets you cut 
up to % of an inch along a wall. 


H775 KIT—$59.45 
Includes saw, 8 blades and ripping 
gvide in sturdy metal carrying case. 


H36 orbital sander ideal for small 
work areas, flush sanding. $49.95. 





Short Cuts 
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FROM PS READERS 


FACE ALL CELLS the same way, 
bottom toward the end contact. 
Mark voltage steps on one side 
of the rack to show where to in- 
sert the contact block. Use out- 
worn cells to fill out the rack 
when only low voltage is needed. 


Handy Battery Rack Gives a Choice of Six DC Voltages 


HERE is a convenient power source for 
testing permanent-magnet motors, model- 
railroad equipment, radio-control acces- 
sories, and transistor circuits. It can de- 
liver 114 to nine volts from ordinary D 
cells in 114-volt steps. 

Nail the two lengths of wood together 
at the edges. Attach two end blocks, bot- 
tom edges parallel, to make the rack 
stand firmly. 

Cut a 3” length from bronze weather- 
stripping, and fold it double. Screw this 


TOP OF FRAME 
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to an end so that a D cell in the rack 
will make contact. Bend another piece of 
metal around a 34”-thick wood block as 
shown. Mount a Fahnstock clip under 
one screw of each contact. 

Slide the cells apart to insert the mov- 
able contact where it will deliver the de- 
sired voltage. If low voltages are more 
often used, rotate the cells to even out 
wear. Higher voltages can be obtained 
by extending the length of the rack.— 
Harry Walton, White Plains, N. Y. 


Hanging a Loose Picture Frame 

Ir you don’t trust the loose joints of a 
picture or mirror frame you must hang, 
attach the hanging cord as shown and the 
frame will stay safe and sound.—Harold 
R. Terpeny, Marion, Mass. 


PPP CARDBOARD cartons used for carrying 
six bottles of soft drinks are just as useful 
for carrying or storing baby-food jars, or 
as a holder for jars of screws and other 
small hardware in the home workshop.— 
John Mihalick, East Liverpool, Ohio. 





MILLERS FALLS 
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ss FREE Carrying Case and Rip Guide Worth $15 
% Get both with any of these three heavy duty saws. Prices include FREE 
case ond rip guide. 





Capacity 
Sow 90° 


. 646-61/2” 2” | 
. 747-74” 2%” 
. 800-8,” 2%,” 


Power 

1.5 HP 

2.0 HP 
20 HP 





























on No. 626 all-purpose 612” portable saw. 
Reg. $5442 + TOOLTIME $49.50 
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$5-23 Bonus Jig Saw Offer 


NEW ! NEW! NEW! NEW! 
Heavy Duty Belt Sanders 


Two new additions to 
the MF line. 16 special 
features! 


No. 830 3” belt 3, HP 
$74.50 


No. 840 4” belt 1 HP 


Free bench stand 
and table with pur- 
chase of No. 360 
Jig Saw. 


Reg. s3xgeo 
TOOLTIME 


$29.25 
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Prices Shaved on Pianes 


Lb — 


Power Bit Set Slashed 
$1.31 


~~ «sume High speed 


steel blades 


Sove a buck! Fine bench plane 
with fast depth and side ad- 
justments. Cutter is solid tool 
steel 2’° wide. (No. 900) 
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packaged in 
handsome plas- 
ticcarrying 
roll. Sizes %”, 
Ya", Ve", %", 
%e", 1". (No. 
8006) 


TOOLTIME 
$6.49 


Reg. $ 
TOOLTIME $5-29 


59¢ off! Excellent quality block 
plane. Highly polished sides. 
Lever com lock. Cutter depth 
screw adjusted (No. 75) 


Reg. 
TOOLTIME $3.39 





Reg. sPag 


TOOLTIME | 


$4.19 





Special 
‘ Reduction 


Hon this accurate § 
l square. 


(No. 1200) 


‘ Reg. $32- 


oy, 





Hacksaw Frame Price Cut 
Comfortable pis- ~ —— 

tol grip. Back of © 4 
frome is rein. # 
forced. Nickel 
finish. Blade is 
easily adjusted 
to face in 4 di- 
rections. (No. 
1237) 


Reg. $2360 


MILLER FALLS CO. 
Dept. PS-34 
Greenfield, Mass. 
TOOLTIME MILLERS FALLS 
$] 89 TOOLS 





Make your own 


PATIO LIGHTS 


easily, inexpensively 
with Reynolds 


DO-IT-YOURSELF 
ALUMINUM | 


Here are two unique plans 
for cool-of-the-evening re- 
laxing. Build electric or 
candlelight patio lamps. 
It’s easy and inexpensive 
with rustproof Reynolds 
Do-It-Yourself Alumi- 
num. Do a professional 
job in a few hours with 
ordinary wood-working 
tools and free plans. 








Look for this rack at 
hardware and building 
supply stores. Your deal- 
er has advice, material 
and plans for patio lights 
.-. Or mail this coupon. 











Reynolds Metals Co., Richmond 18,Va. 
Please send Do-It-Yourself Aluminum How- 
To booklet with FREE patio light plans. 


Name 





Address 





City Zone State 
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Dept. rs | 


| banned 
| campus traffic jams. 


| bers 
| Movement, which sponsors hostels where 


| low cost. 


| local youth-hostel councils schedule reg- 
| ular cycle tours over secondary roads in 


| tion is 


Who Says Bikes Are for Kids? 


[Continued from page 49] 


men and women of all ages who were 
spinning about on bicycles. 

“Finally,” said the husband, “we rented 
two bicycles and spent a week riding 
from village to village in northern Hol- 
land. It turned out to be the high point 
of our vacation.” 

Since then I’ve discovered that Amer- 


| icans seem to be getting back to the bike 


for all sorts of reasons: to go trout fish- 


| ing, shopping, bird-watching, sketching, 


and sight-seeing. Some who live in hilly 
regions or in big cities purchase folding 
bicycles which they can carry with them 
on weekend trips. 

Cycling, I’ve learned, is making its 
strongest gains on college campuses. A 
recent survey revealed that the University 


| of Michigan has 4,500 student bicycle 
| owners, the University of Florida 3,200. 


College authorities predict that soon the 


| bulk of the U. S. college student popula- 


tion will be mounted on bikes as cars are 
to undergraduates to reduce 


Thousands of young people are mem- 
of the American Youth Hostel 


cyclists can obtain food and shelter at 
In many parts of the country 


scenic regions. 

Rx: bike-riding. No group in the na- 
happier about the revival of 
cycling than the nation’s doctors. Many 
of them see it as an ideal means of com- 


| bating the tensions and diseases associ- 


ated with our chairborne, high-caloried, 
pushbutton existence. The most vocal 
and determined crusader is President 
Eisenhower’s noted heart consultant, Dr. 
Paul Dudley White, who doesn’t let a 


| day go by without passing out a pre- 


scription for more bike-riding to some 
individual. He himself has been hopping 
on and off bicycles ever since his New 

England boyhood some 60 years ago. 
According to Dr. White, the threat of 
future ill-health applies particularly to 
middle-aged men and women, and to 
children. “‘Boys and girls in the United 
States are not getting the simple every- 
day exercise they used to get walking to 
school, running errands, roller-skating, 
and riding bicycles,” he said. “Nowadays 
CONTINUED 





New Du Pont LUCITE’ House Paint 
adds years of beauty... 
Saves real money 
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LUCITE 


ACRYLIC 


House Paint 


“Lucite” makes the difference... and only Du Pont makes “Lucite” 


Outstanding durability, superior blister- 
resistance, easy application make DuPont 
“Lucite” the greatest house paint dis- 
covery in 30 years. 


OUTLASTS ORDINARY PAINTS. Du Pont 
research chemists tested new “Lucite” 
Acrylic House Paint for years in all kinds 
of weather, in all parts of the country. 
Result: proof that “Lucite”, applied ac- 
cording to directions over Du Pont Blister- 
Resistant Primer, can actually last 50% 
longer than conventional house paints. 


COMBATS BLISTER PROBLEM. Moisture 
blistering, once the homeowner’s most 
serious problem, has been solved. Tests 
show that “Lucite” over Du Pont Blister- 
Resistant Primer, on new wood or old 
surfaces from which the paint has been 
removed, effectively resists blistering. 


GOES ON EASILY, DRIES FAST. Never 
before has an exterior house paint been 
so easy to apply. New “Lucite” flows on 
without effort. Dries quickly. Ideal for 
wood and masonry surfaces. 


Send for new 12-page booklet, “How to Get Extra 
Years of Beauty from Your Next House Paint Job.” 
Write Du Pont Finishes Div., Dept. PS-66, Wilmington 
98, Delaware. Or ask your Du Pont Dealer. He’s in the 
Yellow Pages of your telephone directory. 





Shake 
hands 
with a 
JET 
310101 ,4 on 


TRUE TEMPER 


THE RIGHT TOOL FOR THE RIGHT JOB 
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Who Says Bikes Are for Kids? 
they spend a great deal more time just 
sitting—in the family car, in buses, and 
in front of television sets. One of the 
saddest sights I know of is a school bus 
crammed with children on a _ sunny 
afternoon. I believe the cycle is the an- 
swer for all of us—from age four to 80. 
Pedaling a bicycle exercises virtually 
every muscle in the body, yet it is not 
exhausting. If we could make a bicycle 
ride a routine part of our everyday life, 
we would have taken a vital step toward 
restoring health and vigor in us all.” 

But make it safe. Dr. White is the first 
to insist that before cycling becomes 
more popular it must be made much 
safer. Nothing incenses him more than 
the fact that the current multibillion- 
dollar national highway program does 
not provide a single cent for separate 
cycle lanes such as those that protect the 
biking populace in many European coun- 
tries. He now heads a Committee for 
Safer Cycling composed of other physi- 
cians, lawyers, college professors, jour- 
nalists, and businessmen who are out to 
do something about the way the cyclists 
have been driven off the highways and 
byways of our nation. 

As a result of the Committee’s effort, 
Massachusetts is the first state to ap- 
propriate funds to make cycling safer. 
An eight-mile cycle path is under con- 
struction on Nantucket Island, where as 
many as 1,500 bikes are rented to vaca- 
tionists on a busy summer weekend. The 
Committee’s next project is to raise funds 
for a cycle path along Boston’s Charles 
River so people can cycle to work. 

Across the nation, many communities 
and cities may soon follow suit. Chicago 
has set aside cycle paths in 27 city parks 
and is planning more lanes throughout 
the metropolitan area. State and nation- 
al park commissions are considering ways 
of providing more cycle paths. In thou- 
sands of communities, police officials, 
educators, and civic groups are campaign- 
ing to make cycling safer. 

Nowadays, when the bundles are 
heavy, the snow flies, the rain falls, or 
night descends, I am grateful for the 
solid comfort of the automobile. When 
long journeys are called for, I welcome 
the train and the airplane. But the rest 
of the time, to remind myself I am alive, 
I’ll stick to the bike. 





Black & Decker 
celebrates 00 years 
of progress! 


At your dealers: 
Golden Jubilee Drill Sale ea us 4" oeueE DRL Wor 


most popular tool for home fix-it 
jobs—powers sawing, sanding, pol- 
Black & Decker says ‘“Thanks for 50 wonderful ishing, screw driving attachments 


years!”’ with the sale of the year. It makes sense to Reg. Price $24.95 
us to give you a choice of the world’s most popu- 
lar drills at the lowest possible prices—without 
budging an inch on the famous B&D-built power, 
speed, stamina, versatility and all-around top 
quality that made them the leaders in the first 
place. Dollar for dollar, drill for drill—now’s the 
time to buy! 
For free power tool catalog, write: The Block & 


Decker Mfg. Co., Dept. E-060, Towson 4, Md. Nites Peg 


(0) Bach & Deck. ee 


masonry bits, \%” wood augers, 1" 
World's Largest Maker of Portable Electric Tools hole saws. Reg. Price $39.95. 





Hastings keeps oil clean 


Oil shows dirty ? Dirt is abrasive and dirty oil 
causes wear. Get full-time protection—ask for 
Hastings Oil Filter Cartridges, and have clean 
oil from filter change to filter change.* 

The Hastings DENsITE filtering material traps 
and holds all the dirt, even the most micro- 
scopic size particles. And, only Hastings has 
Densite. 

Hastings Cartridges assure clean oil—jess en- 
gine wear and subsequent repair bills—as no 
other filter can. See for yourself ... on your 
dipstick! =— 


*When replaced 
as normally 
recommended 


U. S. Patent 
Nos. 2797811, 2584711 


LA 
e 
zZ 


HASTINGS? 


HASTINGS MANUFACTURING COMPANY 
HASTINGS, MICHIGAN 
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Lazy Man’s Lawn-Keeping 
[Continued from page 177] 
it equals days of digging plantains, dan- 
delions, and chickweed by hand. For 
crabgrass, remember that the standard 
killers don’t work on broad-leaf weeds. 


Save your energy on seeding 


Summer is now upon you. If you failed 
to seed at the proper time, it’s too late 
for perennial turf. Many a man com- 
plains of spending hard money on seed in 
June, only to reap a crop of weeds in 
August. 

Of course he did! Over most of the 
bluegrass belt, a lawn started in summer 
has to fight weeds that already have 
established squatter’s rights. 

Relax. Chuck in some seeds, such as 
Korean lespedeza, for a temporary cover. 
Then wait until fall to sow a permanent 
bluegrass-fescue mixture. 

Now let’s jump ahead a few months on 
your lazy man’s lawn. It’s fall. It’s cool. 
This is the time when you really get in 
your licks for a lazy summer next year. 

Take it easy in preparing your soil. 
The more soil is whipped and fluffed, the 
less life it has. Pulverized soils slake to a 
muddy, impenetrable crust upon water- 
ing. Rain doesn’t soak in. No air reaches 
seeds. Seedlings can’t poke through. 

The best way to prepare your soil— 
with the least work—is to use a good 
power tiller. These dig, rather than fluff, 
the ground. Or have a landscaper disk 
the ground with a tractor. If you insist on 
the alternative, spading, leave the surface 
rough. 

In frosty climates, a soil that leveled 
in the fall will loosen internally during 
the winter just from freezing and thawing. 

Do not work heavy soils when wet. 
They will only compact. 

Roll lightly, if at all. The home owner 
who cultivates his soil, and then rolls it, 
is only doing work and then undoing it. 
Rolling mashes the soil down. Compac- 
tion makes it less receptive to water. If 
you roll, do it just to point up spots that 
will sink. 


Topsoil? Tsk, tsk! 


Many a fine lawn has sprung from 
subsoil that originally couldn’t support 
cactus. Plenty of fertilizer does the trick. 


CONTINUED 





Lazy Man’s Lawn-Keeping 
Grass then progressively enriches its own 
topsoil. Bought topsoil is expensive. 
Worst, often it’s of questionable quality. 
You want to take it easy next summer? 
Then remember that topsoil frequently is 
full of weed seeds. 

Manuring is expensive. Applying it is 
hard and distasteful work. Manure is apt 
to be weedy. Better to spend your money 
on sacked fertilizer, and let the grass 
roots grow your humus. 

Grass regenerates about half of its 
roots each year, working the humus 
among the soil particles. Sacked ferti- 
lizer—and here’s another work-saver—is 
applied easily with a mechanical spreader. 

The lazy (and smart, by the way) 
lawn-keeper seeds in the fall. That is, for 
most parts of the U.S., using bluegrass- 
red fescue. 

He also saves himself work by picking 
his seed. Don’t grab the cheapest box of 
seed on the shelf. Yes, it will green-up 
fast. It will look good. And much of it 
will die the first year. What lives will 
resemble a hay field. That’s because the 
cheap seed package contains a high per- 
centage of coarse haygrasses. They’re as 
tough as weeds. 

Retain your professional standing 
among lazy gardeners by consulting your 
garden center on seed. Read the ingre- 
dient listing on the package carefully. For 
states from Tennessee north, the package 
should contain a high content of Ken- 
tucky bluegrass and red fescue. For the 
South, Bermudagrass is a good buy. Good 
seed will provide a perennial turf that 
should last indefinitely and save you work. 


Free mulch 


Once you’ve seeded, mulch. A thin 
mulch layer—straw, sphagnum, Erosio- 


net, even grass clippings from another | 


area—will hold moisture in the soil 
This will encourage quick sprouting. It 
also will protect the seed from downpours 
that might wash it away. There’s a divi- 
dend, too—less need for sprinkling. 

Finally, let that brown crabgrass be. 
The seeds already have matured. Tearing 
out the dead crabgrass will succeed only 
in spreading them. They are next year’s 
headache. Besides, digging out dead crab- 
grass is work. And, left where it is, it 
makes a fine mulch. 





using too much 


OIL an GAS 


worn out piston rings mean waste oil and 
gas...power drop-off...costly repairs to come 


You can prevent excessive oil and gas consumption 
. restore your engine’s lost pep and power... 
with a Hastings re-ring job. 

The sooner you act, the less it will cost. See your 
motor specialist the minute oil-pumping warns you 
there’s trouble ahead. When he says you need new 
piston rings be sure you get Hastings. They’re engi- 
neered exclusively for replacement service . . . to 
provide the additional lubrication worn engines 
need . . . to stop oil pumping, save gasoline, restore 
lost performance. 

Get new car power and performance from your 
present car—with Hastings. Truly your best in- 
vestment for many thousands of extra miles of 
trouble-free driving pleasure. 


TOUGH 
on oil pumping 
GENTLE err 
on cylinder walls a ) 7 
NS _ 


HASTINGS 


HASTINGS MANUFACTURING COMPANY 
HASTINGS, MICHIGAN 





The Truth About Spark Plugs 


[Continued from page 46] 
| can happen in brand-new cars, often com- 
ing on quickly. Lead fouling is insidious- 
| ly difficult to spot. In fact, one research 
: study reports that even trained observers 
a didn’t spot this type of misfiring until it 


exceeded 12 percent of the time. It is not 
the regular, rhythmic “miss” that comes 
SAVE y hel: ON NEW when a plug wire, say, is pulled off, but 


is a much more subtle trouble. 


WAXES | @ It happens mainly at high speeds 
when spark-plug ceramic temperatures 
as It are highest. 
@ It occurs mainly after a period of 
WASH ES! | low-speed, light-load operation. 


@ It is a random, transient occurrence. 

Almost all gasoline today—regular as 
| well as premium—has tetra-ethyl lead 
added to it to raise its octane rating. Dur- 
ing low-speed, light-load driving, when 
spark-plug ceramics are relatively cool, 
deposits of lead compounds accumulate 
on the insulator nose. Because they don’t 
conduct electricity when cool, they are 
largely harmless at low speeds. But at 
high speeds, when temperature goes up, 
the electrical resistance of the deposits 
drops. They become good conductors, 
causing the plug to misfire. 

Knocking such as you might get on a 
hill brings a sharp rise in plug tempera- 
ture, causing severe misfiring. But note 
the insidiousness: When a cylinder fails 
to fire, the plug begins to cool. When the 
temperature drops, the resistance of the 
deposits rises and again allows the plug 
to fire. 

Lead fouling can be relieved somewhat 
by a phosphorous additive in the gaso- 
line. The additive does not remove the 

| deposits, as sometimes suggested, nor does 
it prevent their formation. What happens 
is that they are changed chemically to 
compounds having somewhat higher elec- 
trical resistance. The new compounds are 
still sensitive to spark-plug temperature 
but the trouble ranges are higher. 
Waxes as it washes Hot sparks and cold facts. Automobile 
mechanics know that a wide plug gap 
will often give a smooth idle. They also 
know that if you get it too wide, the en- 
gine will misfire at high speed, when the 
Chicogo voltage available drops below the voltage 
: required to fire the plug. Test reports 
also show that wider gaps give better 


Another fine product by TURTLE WAX slow-speed gasoline mileage. One report 


indicates a marked fuel-mileage gain in 








CONTINUED 
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Combining 
business 
and 
pleasure 


on a new, lightweight HARLEY-DAVIDSON Super-10" 


Deliveries, messenger service, what- 
ever it may be, the Super-10 turns 
work into play. And what makes it 
doubly exciting is that you quickly 
pay for the economical Super-10 
with the money you earn while 
you’re having fun. 

Easy to ride, easy to handle . 
great for traffic . . . single-unit en- 
gine and transmission with plenty 
of GO! Up to 80 miles to the gal- 
lon... that’s money in your pocket! 

Comfort? It’s the most! The 
Super-10 features a form-fitting, 
bucket saddle. Looks? Just your 
dish. Two-tone finish: Birch White 
tank panel with Hi-Fi Red, Hi-Fi 
Blue, Hi-Fi Green or Skyline Blue. 


Specially treated to resist rust and 
corrosion. 

Ask your Harley-Davidson deal- 
er for a demonstration ride. He'll 
also fill you in on his low down 
payment and easy-pay plans, Or 
mail the coupon for a colorful, de- 
tailed folder. 


The Super-10 is also available in a 5-hp model 
to comply with various state laws. 
Cc —-—_-------- 
| HARLEY-DAVIDSON MOTOR CO. 

Dept. PS, Milwaukee 1, Wisconsin 


| 
| 
Please send me all the facts on the | 
Harley-Davidson Super-10 | 

| 
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9 Command 


Performance- 
with 


GRAVELY 


unmatched performance of the Gravely Tractor 
gives you dependable POWER at your command 
to mechanize your lawn, garden and farm jobs. 
POWER to mow the toughest rough or the 
finest lawn. Choose from 30 job-proved tools. 
NEW full-flow Oil Filter, NEW Power — now 
6.6 HP! All-Gear Drive, Optional Starter. Riding 
or Steering Sulkies. 
Ask your authorized Gravely Sales and Service 
Dealer for a FREE DEMONSTRA- 
TION. Or, write for FREE 24-page 
“Power vs Drudgery” Booklet today! 


GRAVELY TRACTORS. INC. 














Day after day 


a highly 
serviceable 


hammer 


STANLEY * | 
“JOBMASTER”’. . .°3°° 


Here’s a budget-priced, 16 oz. hammer de- 
signed for hard use and your comfort. Its 
super-heat-treated head has just the right 
hardness and temper. And its triple-wedged, 
straight-grained hickory handle is perfectly 
shaped. It’s good-looking, too! You have 
your choice of a curved or ripping claw. 

Also available, “Jobmaster” Ball 

Pein hammers, 4 oz. to 48 oz. 


Stanley Tools, Division of The 
Stanley Works, New Britain, Conn. 


STANLEY & 
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The Truth About Spark Plugs 
going from a .025- to .035-inch gap, a 
slight gain when the gap was increased 
to .040, and practically no difference be- 
yond .045. At speeds above 50 m.p.h. it 
made almost no difference—in mileage— 


| whether the gap was .030 or .060. 


Engineers explain these curious find- 
ings this way: At part throttle, conditions 
often cause varying inflammability of the 
incoming charge. You may get a lean fuel 
mixture, or partial dilution with exhaust 
gases, or a stratification of the charge 
from insufficient turbulence. Now, with a 
standard plug, a longer spark has more 
heat energy, lasts longer, and includes a 
larger sample of the fuel mixture in the 
gap. All these factors increase the prob- 
ability that a self-sustaining fire will be 
started in the cylinder. The gasoline econ- 
omy comes from eliminating random mis- 
firing. 

So a spark-plug design that would give 
a longer spark at lower voltage seems 
attractive at first glance. This is in fact 
the claim made for the surface-discharge 
plugs. As far as the physical measure- 
ments between the electrodes are con- 
cerned, it’s true. The separation is about 
.060, compared with the .035 typical with 


| standard plugs. The voltage requirement 
| under normal driving conditions is not 
| significantly different. 


But this immediately raises a nice ques- 
tion—how is the energy in a spark re- 
lated to the voltage? If you open up the 
gap of a standard plug, it requires a 
higher voltage to fire. So then there is 
more energy in the spark. But if you 
simply stretch out the spark without giv- 
ing it more energy, what is gained? 

It might be argued that a longer spark 


| exposes the spark to more fuel molecules. 


But since the spark is along a surface in- 
stead of in the open, the fuel is exposed 
to only one side of the spark. It would 
also seem that the insulator, being in 


| close contact with the spark, would rob 
| the spark of some of its heat energy. 


Theory aside, what counts is whether 
the surface-discharge plugs perform the 


miracles claimed for them. I tried them 


in my own car for 5,000 miles, keeping 


| careful records of fuel mileage and per- 
| formance before, during, and after using 
| them. 


The results: There was no difference 
in gasoline mileage. There was no differ- 
CONTINUED 





LOOKING FOR LONG WEAR IN SERVICE SHOES? 


ete SHOES 


ushion FnAavcte 


witH NEOPRENE SOLES! 


Neoprene soles give long wear... 
resist oil, grease, chemicals 

and cold weather cracking. 
Neoprene soles are resilient... 
cushion each step... help make 
standing jobs less tiring. 


Ask for neoprene so/es 
the next time 


sou buy service shoes 


Attendant 


nt ON i> 
OU FUN iD 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 





PURIFIES AIR.’ AConomize « Gasoline 


ducts! 


Get more miles per dollar—install an AC 
ACon-O-Mizer between your fuel pump and 
carburetor. Reduces flooding and stalling 

.. tailors fuel pressure—precisely ond 
imstontly—to every driving condition from 
idle to full throttle. The best answer yet 
to real gasoline economy! 


BANISHES COOKING ODORS, removes 
smoke, grease—even pollen—by time- 
tested scientific miracle of recircula- : 
tion through filters of Activated Char- , suggested retail price 
coal—the substance that purifies air ORDINARY HOOD... ducts 95 
in atomic submarines. FP aun 2 eae a At Your Neorb 

7 ‘ nd ” = . our eor 
Self-contained DUCTLESS HOOD per- house heat and condi- Snthen Selien encase $7 


mits total freedom in kitchen design. tioned air ox Generel Matai ACon-O- Mizer 
Write for literature: THE DUCTLESS HOOD CO., INC. Deoler 
Dept. 84, 601 Plandome Ré., Manhasset, N. Y Xt 
AC SPARK PLUG ‘G4 THE ELECTRONICS DIVISION OF GENERAL MOTORS 


NEW FROM V-M THE VOICE OF MUSIC 


DELUXE STEREO AMPLIFIER 


Precision-built, this AC type amplifier has a built-in pre-omplifier 
and integral controls. Output sockets, Dual-channel, push-pull 
ovtput of 28 wotts (peak); 14 watts (peak) each channel. Jock 
panel with stereo inputs for phono, tape, tuner and a mono- 
phonic input for TV. Outputs to drive a stereo or monophonic 
tape recorder. 

ASK YOUR DEALER ABOUT THE COMPLETE LINE OF EXCLUSIVE 
V-M ‘STERE-O-MATIC'® 4-SPEED RECORD CHANGERS —THE 
WORLD'S FINEST! From $50.00 List* 

*Slightly higher West 


the Woice of Music 


V-M CORPORATION. BENTON HARBOR, MICHIGAN. WORLD FAMOUS FOR THE FINEST IN RECORD CHANGERS. PHONOGRAPHS AND TAPE RECORDERS 








The Truth About Spark Plugs 


ence in engine octane requirements. There 
was no difference in performance. 

Hot and cold plugs. For a long time 
now, spark plugs have been made in vari- 
ous heat ranges. Heat range is still one of 
the least-understood factors in spark plug 
operation. But as engines have become 
more powerful (and more finicky), heat 
range has become increasingly important. 

For satisfactory plug life and engine 
operation, the insulator tip should remain 
between 900 and 1,700 degrees. Below 
900 the plug is apt to foul. Above 1,700 
degrees it may bring pre-ignition. An 
ideal spark plug would always operate 
within this useful range. You buy hotter 
or colder plugs solely to keep the insula- 
tor temperature correct. 

Technically, it is an engine that is hot 
or cold, not its plugs. A hot plug conducts 
heat away from the insulator tip slowly. 
A cold plug transfers heat more rapidly. 
In a particular engine at road load, a 
hot plug may reach proper operating tem- 
perature at 20 m.p.h., and approach pre- 
ignition temperature at 50 m.p.h. In the 
same > engine a cold plug might remain in 


PROTO. 


the fouling region up to 35 m.p.h., but 
not reach pre-ignition temperature until 
a sustained 80 m.p.h. Obviously, the best 
choice is a plug that remains in the safe 
zone in the commonest type of service. 
Projected-nose plug. This is the latest 
thing for high-compression OHV engines. 
It uses conventional spark-plug parts, but 
is designed so that the insulator tip and 
the electrodes extend beyond the end of 
the shell—protruding into the combustion 
chamber. The long insulator nose slows 
down heat transfer, which allows the tip 
to heat up quickly at light loads. But at 
high speed it doesn’t get as hot as conven- 
tional plugs because the high velocity of 
the incoming rich fuel mixture cools the 
tip. Thus the range of acceptable insula- 
tor temperatures is extended both ways. 
Despite the best efforts of engineers, 
spark plugs still require regular attention. 
Electrodes wear away and harmful de- 
posits accumulate on the insulator. Plugs 
must be cleaned every few thousand 


miles, and electrodes filed and gapped. 
When the electrodes are too worn to ob- 
tain an efficient gap, you need new plugs. 


° 


BTOOLS 


PROTO UNIVERSAL IGNITION SET—NO. 3200C—everything you need for fast, pro- 
fessional-grade work on any ignition system. Includes 
eight 15° x 60° offset Midget Open End Wrenches, Gap 
Gauge Set, Midget Plier, Tungsten Point File, Aviation 
Type Screw Starter, and Screwdriver. In roll-up/hang-up 
vinyl-treated kit. Separate pockets 


keep tools organized. At your Proto Bij:jijgi 
Hardware and Auto Parts Dealers. 9 


TOOLS 
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2203 Santa Fe Arenne, Ls Angles 54, Cllornia » SUS Alon Steet, Jamestown, Now York + 1703 Oxford East, London, Ontri, Canada 
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SANDING 
BELTS 


1242 Mead, etc. 
2x17%, All Mokes 
2x21 Porter Cables, etc. 
2'/gx21-5/16 Skil, ete. 
3x21 Porter Cable, etc. 
3x23%/, Skil, Thor, etc. 
3x24 Porter Cable, etc. 
4 


ACCURACY... 
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4x213/, Skil, ete. 
4x27 Porter Cable, etc. 
4'/,x26 Skil-Thor, etc. 
4x36 Hommond, etc. 
4x37-13/16 Atlas, etc. 
4x54 Gestes Cable, etc. 
4x52'/, Walker Turner 
6x48 Delte- Seors, etc. 


Pp over 100,000 Sanding Belts in stoc 
nog ked-—U. 8S, made Ly and New | 


_ 
w 


od, metal or plas 
— wil i ship. the -. ote Mh ome oo medium 
cation from 24 to 0 grit 
5 MONEY BACK GUARANTEE. 
5 All other belt sizes availabie at lowest pr ase inquire 
Include 35e for postage and handling: "hondl check 
or money erder. DEALERS INQUIRIES INVITED. 


H. S. R. rey CORP. 
28-09 Jackson Ave., (PS-3), L. I. City 1, N. Y., EX 2-4330 
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Old, hard- caked paint | | | ACCURACY PLUS 


BIG CAPACITY 
cleaned off fast 


IMPERIAL 
Brush Cleaner 


Save money by reconditioning your old 
paint brushes with imperial Brush Cleaner. 
Acts instantly on paint and other finishes. illustrated 
Leaves bristles in perfect condition. Refinishing 
At paint and hardware stores. Manual 
Write for free foider ‘‘Care of Paint Brushes.” 
Wilson-Imperia!Co., 121 Chestnut St., Newark5,N.J. 


¥ Send 25c for 








car DINSMORE 


celebrity bias 
n Beaitfel, GOLDO® SILVER 16-24" LATHE 


aeattat one teed \ ¢ 16” South Bend Lathes for maximum accuracy 
illumination. Sharp, clear letters. Silver f and efficiency on all types of work. 
or gold Celebrity models $7.45, stand- © 16-24” South Bend Lathes give the same accuracy 
ord models $5.95, illuminoted $6.95 ) ° antcn 
APPROVED BY AUTO MAKERS on large diameter, medium weight jobs— 25% 
Fine Quality Compasses for over 3! Yeors ~~ swing, up to 126” between centers. 
DINSMORE INSTRUMENT CO Write e Superfinished spindles and sleeve bearings prac- 
1804 Kelso St., Flint 1, Mich. for Folder tically eliminates wear, reduces friction allowing 
heavier loads, permits high spindle speeds and 
Boat Plans delivers extremely fine finish. 
e 48 threading, longitudinal and cross-feeds. 
Patterns e Prices start at $2468 for 16” lathes, $2795 for 
Frame Kits 16-24” lathes, f.o.b. South Bend. 


KIT CATALOGS - Over 50 Models—Pre- NEW CATALOG of lathes, turret lathes, 
assembled. Runabouts, Cruisers, Fish- 


THE HISTORY OF 
THE COMPASS 


SEND FOR YOUR COPY 











ing (8'to 19). Anyone can assemble. milling machines, shapers, pedestal grinders, drill presses 

Complete Marine Accessories, Fiber- 

glass plastics, trailers, paint, etc. Also 

CATALOG on 50 Modern Plans and 

Patterns. Prefab Frame Kits— All 

~ FREE FREIGHT 2/3 types best for the amateur builder. SOUTH BEND LATHE 
CREDIT TERMS 


, < FOR 7 C q NOW SOUTH BEND 22, INDIANA 
Tonawanda 1¥ NY 


ee Z" ee eee . lian Building Better Tools Since 1906 


and ottachments. Write for your copy today. 
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where every tool counts 


you'll want a DELTA 


You can’t buy a more versatile 14’ Band 
Saw! Why not? Because no other 14” 
metal-wood band saw on the market gives 
you cutting speeds from as low as 40 fpm 
(in back gear) to as high as 3000 fpm (in 
direct drive)—using a standard motor. It 
delivers money-saving cutting perform- 
ance on stainless steel, high speed steel, 
woods, plastics—any sawable material. 
You’ll like the features you can see—but 
you'll appreciate even more the low 
$259.00 price* and built-in Delta quality. 
Good tools are so basic to profitable work— 
why not start with the best? Call your 
Delta Distributor (under ‘““TOOLS”’ or 
“MACHINERY?” in the Yellow Pages) for 
details, or write for FREE catalog of 
Delta’s complete line: Rockwell Manufac- 
turing Co., Delta Power Tool Division, 
504F N. Lexington Ave., Pittsburgh 8, Pa. 


* Model 28-380 (slightly higher in the West) 


ROCKWELL? 











| Answers to 


PS Puzzlers 
on 18 and 20 


Parking-ticket odds: The prof should rent 

a garage for those two days. The probability 

that the 12 tickets came on Tuesdays and 

Thursdays just by chance is practically nil. 

Set down, at random, 12 different days of 
the week. One arrangement might be: 
M ThF WSaFMSuWFWTu 

Now look at it. In every place in that ar- 


| rangement you had a choice among seven 
| different days. And each choice can be com- 


bined with seven possible choices for every 
other day of the 12, yielding, in all, a number 
of possibilities totaling 7 X 7 X 7... etc., on 


| up to 12 7s. But suppose you were limited in 
| your 12-day arrangements to Tuesdays and 


Thursdays. Now the 12-day possibilities are 
only 2 X 2 X 2... ete. Dividing the profes- 
sors Tuesday-Thursday actuality by the 


| seven-day possibility yields the fraction: 


2'*/7**. So the probability of the tickets com- 
ing accidentally on Tuesdays and Thursdays 


| is 0.0000003. Very small indeed. 


In the variation, the probability that no 
tickets were given on Sunday is 6'*/7'*. This 


| is about 1/6—too high to draw any conclu- 


sions about the cops having Sunday off. 


Geometric puzzle. The fallacy is that the 
parts don’t really. make a perfect rectangle. 
The diagonal of the rectangle is not a straight 
line—the angles of the trapezoid and the tri- 
angle which seem to form it are not equal. 


Monkey puzzle. The weight moves up, too. 
The forces on either side of a simple friction- 
less pulley are balanced. A new force—the 
monkey’s climbing effort—exerted on one 
side of the pulley is transferred without loss 
to the other. In effect, the monkey climbs the 
rope and pulls the weight up with him. 


Five cows. Let x = new grass that grows in 
a week on one acre. Then the grass that 3 


cows eat in 2 weeks is 2 acres + 4x. Thus 6 


cows would eat that much in one week, each 
getting 2a + 4x worth. 
6 

Similarly, 2 cows eat 2 acres + 8x in 4 
weeks’ time; 8 cows could knock that much 
off in a week, each getting 2a + 8x worth. 

8 

But appetites are equal, which means the 
two fractions are equal. So x = \4 acre. 

That means that in 6 weeks 6 acres will 
have added 9 more acres of new grass—all 
told 15 acres to be disposed of. One cow eats 
14 acre a week (you can get that by substitut- 
ing 4, acre for x in the fractions) or 3 acres in 
6 weeks. So 5 cows polish off all 15 acres 


Mirror puzzle. The bandit was a inethae. 
If the customer saw the barber sign back- 
wards, it must have been reflected by both 
mirrors. A window sign reads in reverse from 
inside. A single mirror would turn it right- 
side-to; double reflection would reverse it 
again. If the customer saw the bandit twice- 
reflected, the gun was in his left hand. 
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# | as 


Floors Boats 





Furniture 


“Ve 


Woodwork 


=\ KLEAN-STRIP 
PAINT REMOVER 


Fast © Clean © Non-inflammable 


THE KLEAN-STRIP CO., INC. 
2340 S. Lauderdale, Memphis 6, Tenn. 


Get New 132 Page Catalog of 


W00 AND WOODWORKING 


MATERIALS 

WORLD'S LARGEST SELECTIO 
Your buying aise | oor. finest kiln dried domes 
rare import red wo inlays. band: 

| Wood, moa) Gines. cK etc jagest selection 
of tools and hard -to- fina hardware. Packed with ones 
saw patterns, pr wood facts and money 

| ing fdens. Mauclose Shc (refund om first order) to 
help pay mailing and handlin, y te 
CRAFTSMAN WOOD SERVICE COMPANY 
2729 S$. Mary Street, Dept. B-6, Chicago &, III. 


B2-PAGE 
. from your lumber, building material or hord- 

wore decler . . . with complete instructions for 

building, patching or repairing with Sokrete ready- 

to-use Cement Mixes — your assurance of smooth 

working, high strength concrete or mortar. 


SA AK ON GENUINE 


GAK ANDO SOLO NA TIONALLY 





TREMENDOUS SAVINGS ON 
HUNDREDS OF SURPLUS AND 
neEweY MANUFACTURED ITEDAS! 


cons -m;> 7" an ipment an 


ts 
Write for omar FREE caratoc Today 


GROBAN SUPPLY COMPANY 


1139 uth Wabash Ave e ag0 > | 





Re-Power NOW with a V-8 or 6 Cy! engine——Use 

- ee ury - GMC - Pont - Stude - Dodge or Styne 
in Jeeps, ers, Sta-Wen, Trucks, Kaiser & H. J. 
version kits $35, 35 to $56.90. Want fast action? Give us fait intor- 
mation, send $15.00 Dep. and we will ship correct kit. Bal. COD. 
end full amount for prepaid shipment. Wire, phone or write today. 
Details FREE. 

HOOSIER MACHINE PRODUCTS Co. 

314 S.E. 6th St. Phone CRE- 3442 Pendieton, Oregon 


BEST SPORTS @ 1 
YOU CAN OWN! 


A 4-WHEEL DRIVE 
WITH WARN HUBS 


Hi-bell on the highway in free-wheeling 2 w.d. with Warn 
Hubs on your 4 w.d.—no front end drog or whine, better 
@es mileage, easier steering. Save money, sove rood 
time. Switch in seconds into 4 wd. when the going gets 
rough! Change to 2 of 4 w.d. evtomotically with Warn 
lock-O-Matics, manvelty with Worn Locking Hubs. Guor- 
onteed. Models for oll mokes 4 w ds to 1% tons. Al your 
dealer's oF write 


Warn Hubs, Riverton Bx 6064-8, Seattle 88, Wash. 


Selective Drive 


HUBS 


| 
| 


\ synn0s 


ee vith FILOM. 


TRANSLUCENT FIBERGLASS BUILDING PANELS 


COLORFUL BUILDING IDEAS 


Guaranteed Fiton, the do-it-yourself dream 
material! Add low-cost comfort plus the beauty 
of color-softened light. For patio roofs, carports, 
fences, glowing ceilings, room dividers. 

Now! Exclusive THERMOBLOK Colors for 
maximum comfort under the sun. 


When Filon goes up — upkeep goes down 


FILON is shatterproof, 
weatherproof. Needs no 
painting. ~_ minimum 
maint A Hahi 

at lumber, bul iding ma- 
terial and glass dealers. 





Insist on the FILON /abel 
with th EXCLUSIVE 
FILON GUARANTEE 


FILON PLASTICS CORP. 


Los Angeles * New York © Chicago © Atlanta 
Denver © Dallas © Indianapolis © Miami 
® Philadelphia © Pittsburgh © San Francisco * Seattle 








FILON Plastics Corporation 
Consumer Service Department 
333 N. Van Ness Ave., Hawthorne 30,. Calif. 
RUSH free booklet, complete guide to building 
with FILON fiberglass panels. Complete with 
ideas, patio plans, decorator color chart. 


Neme 





Address 





City. 














Provide A Perfect Undercoat For Your Paint, and 


cut hours off painting time 
with B-I-N primer-sealer” 


This “all purpose” flat white undercoat saves 
you time in many ways: 

® Primes white, seals, kills stains—all in one 
coat. 

® Dries to touch in 15 minutes— ready for your 
finish coat of paint in 45 minutes. 

® Perfect for both porous and non-porous sur- 
faces. Move from porous dry wall to thirsty wood 
to hard-to-grip metal or glass...no ordinary 
primer-sealer can be used so many ways. 

® Kills bleeding knots, sappy streaks, stains, 
grease and soot stains—without special prepa- 
ration. 


For short cuts to better painting, 

send for free booklet, “When To 

Use Primer-Sealers,” and litera- < BIN 
ture on other Zinsser products, 


WM. ZINSSER & CO., 
Dept. S, 516 West 59th Street, 
New York 19, N. Y. 


Build 
Extra Storage 


Space! 
It’s easy with 


SEALER 





\\ Fossa) 
Aluma-Slide , 
sone | SLIDING DOOR TRACK 

















For % to %-in. te of plywood, 
hardboard, perforated panels, etc. 





Now, build your own extra storage __KITCHEN 


cabinets. Installation is easy and fast! - 
You'll think of dozens of more —. haan 
Aluminum track sets come packa ey i} 


= 
ready to use. No special tools nee i + ia 
At Hardware and Lumber Deolers CLOSETS 





MACKLANBURG-DUNCAN CO. 


OKLAHOMA CITY, OKLA. 
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Tractor Rolis on 24-Foot Wheels 
[Continued from page 98] 

For the two engines and their bases are 
the Buggie’s brake shoes. In normal use, 
80 pounds of air pressure keeps them sus- 
pended two inches above the bottom of 
the wheel, until applied. 

Between the wheels, 12 feet above the 
ground, stretches a_ rectangular steel 


| frame 14 feet long and 10 feet wide. The 


wheels are attached to it in such a way 


| that they pivot with a spindle action. 
| This is to enable the Buggie to amble 
| surefootedly along a hillside, with one 
| wheel higher than the other, at speeds 


ranging from two to twenty m.p.h. 
The driver steers the Buggie by ad- 
vancing one engine and retarding the 


| other. His control lines run along the 
frame, into the axles, and down to the 


engines through slots in the bottoms of 


| the axles. The Buggie can turn around 


in a space no bigger than its own width. 
As if the Bunyan Buggie weren’t gro- 


tesque enough already, it also has two 


long arms, hydraulically controlled, that 


| hold a six-ton bulldozer blade out in front 


of it. The blade, 30 feet wide and 6 feet 


| high, can be extended 14 feet ahead of 


the wheels. But, although it could push 
96 yards of earth at a shove, this blade 
is not mainly for bulldozing but for sta- 
bilizing. Its weight is intended to offset 
the tendency of the engines to climb up 
the wheels and tip the whole vehicle 
backward. As an extra precaution, six- 


foot wheels on casters are suspended 


from the back ends of the ’dozer arms. If 
necessary, the arms can be lowered at the 
rear until these wheels touch ground, 
to give the Buggie four-point suspension. 

How can such a juggernaut even get 


| into the woods, to say nothing of work- 
| ing there? Well, Manning explains, it’s 
| not supposed to move among standing 


trees. The Bunyan Buggie’s job is to pick 


| up felled ones and carry them off to 
| nearby loading platforms. 


It can get along without roads, which, 
Manning says, account for 40 percent of 


| the cost of logging today. It'll live in the 


woods, working for months at a time in 
relatively small areas being progressively 
cleared of timber. To get there in the first 
place, it can be dismantled and delivered 
to a site in five trailer-truck loads. There, 
it can be reassembled in about three 


hours, Manning declares, for he says it is 
CONTINUED 





Valuable Player 23 
“After a tense game, I like to ‘unwind’ u 
some casual target practice with my Cros 
Pellguns. It’s not only a lot of fun, but it keeps 
eye sharp and coordination at a high level.” 


idle Fos 





Try a Crosman Pellgun for target shooting, plinking, all year around. 
You'll have 3 times more shooting fun with a Crosman. 

wait for colorful literature. Crosman Arms. Co., Inc., 

Dept. PS-42, Fairport, N. Y. 


SINGLE ACTION 6 PELLGUN PISTOL 
Ask your Crosman Select Dealer for FREE Demonstration 


Erosman Quaun 


PELLGUNS BB GUNS 





lf it's worth painting with triple-action 
it's worth sanding 


Se 
TURSUC a a MILESMASTER’ 


Mail Coupon for free pamphlet: “THE TRUTH about 
FUEL PRESSURE REGULATORS’ 

Authoritative engineering answers explain why over a MIL- 
LION installed in cars and fleets to save 15 ways including: 
Save up to 20% on Gas © Stop Stalling, Vapor Lock, Flooding 
Stop Idling © Stop Hard Starts, Jerky Acceleration 
improve Filtration, Stop Fuel Clog ¢ Reduce Carburetor Wear 

Insist on Mileamaster—eet up 

to 3% to 40 EXTRA miles in a FILTERS REGULATE 
tankful of gas! It's the ‘*3-in- 

1” quality Leadership Fuel 

Pressure Regulator. 





MONEY BACK 
AMAZING, PERMANENT, NON- SLECTRIC. of OMY PRACTICAL. 


Conduct mtoresting — ents. uses. Retrieve valu- *Go5 
! $x tac chic’ ion on freak or salt water: tools 
f . AWANTEED- Try any magnet one week 


GUARANTEE 
re as weil- pt 


3 


Naveed 
_ eeees 





—_—_ 
r For free ““TRUTH” Pamphlet, mail this coupon 
8 «with your name and address in margin. No obliga- 
tion. Sold only at retail through 40,000 auto service 
outlets on Money Back Guarantee 


tage “Sorry ao 
MIAMI MAGNET COMPANY, 3240 N.W. 27th Ave., Miami 42, Fla. aaa ~ 3A Ly 
EARN BIG MONEY) pec“e" | | 
AC SHOP TYPE WELOER @ rr " CQmaumaren WELOER POWER UNIT 


HOBART BROTHERS Co. 


50 for 


PAOOOOOH 








TROY, OHIO, Phone FE 2-1223 
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MORE JOBS 
\ EASIER THAN 


‘ANY OTHER TOOL 


AT YOUR 4 
DEALER 
only 
$2.15 
to 


PETERSEN MFG. CO. 
Dept. No. PS-6 


DE WITT, NEBRASKA 


ae 
The Finest 
craftsmen use the 
Finest Fasteners! 


scrtw company 


Buy SOUTHERN SCREWS for Best Results | 


every time. . . . Save Time and Money too! 


For every home project and repair, be sure you have the right 
size Southern Screw to do the job. Have ‘em at the right time, 
too, rather than having to wait overnight or over a weekend 
until your supplier's store opens. Stock up now! Put a box of 
each of the popular sizes of Southern Screws on your workshop 
shelf today! Save time—and you'll save money, too, when you 
buy Southern Screws by the box instead of by the dab! 


Remember: Only a SCREW Holds Like a Screw! 


Wood Screws * Stove Bolts * Machine 
Screws * Machine Screw Nuts * Tapping 
Screws * Carriage Bolts * Drive Screws 
SOLD THROUGH LEADING HARDWARE 
AND BUILDING SUPPLY DEALERS 


210 popuLar SCIENCE JUNE 1960 





| 
| 
| 
| 
| 


Tractor Rolls on 24-Foot Wheels 
put together with a total of only 72 bolts. 
The inventor reports that several log- 


ging concerns have expressed serious in- 


terest in Bunyan Buggies, which he ex- 
pects to sell for $125,000 apiece. 
Whatever else may be said about the 
first one, it is a triumph of improvisation. 
Manning obtained a patent on his Bug- 
gie several years ago, but only lately has 
he raised enough money to build one. And 
because the money had to be stretched as 
far as possible, he resolved to construct 
the prototype for one-fourth of what a 
production model of it will probably cost. 
A scale model he built first was pow- 
ered by nine little electric motors, to 


Next Month: Join a PS reporter ina 
control-room preview of the biggest, 
most suspenseful—and most important 
—TV show of the year: the telecasting 
of the national political conventions. 


| prove that the “monstrosity,” as he calls 
it, would do what he said it would do. 


From there on, he improvised. He 
didn’t use blueprints, because to do so 
would require parts specially made to 
exact dimensions, costing a fortune. 

“T went around to junk yards, found 
what I could use, then figured out how I 
could use it,”’ he says. 

Some of his bargains were remarkable. 
He couldn’t think where he’d get spokes 
for the Buggie’s wheels till he came across 
some used rotary-drill pipe from an oil 
field. Just the thing. He got it for 55 
cents a foot; it cost $7 a foot new. 

He acquired a $6,600 drum hoist for 


| $125, hundreds of feet of 134-inch chain 
| at $3 a foot that had cost the Navy $67 
| a foot. His gyros were once pony wheels 
| on the front of a Southern Pacific loco- 





motive. The six-foot wheels dangling 
from the back ends of the ’dozer arms 
once rode under a bomber. 

And so it went. Whenever the three ex- 
perienced welders he hired to help him 
build the prototype couldn’t grasp what 
he had in mind, he drew crude chalk pic- 
tures. Somehow, it always worked. 

“Heck,” says Manning, “a logger, way 
out there in the wilds, has to improvise 
every day of his life. Why, I improvised 
a chain saw 10 years before it was in- 
vented!” 





Start your own business, sell tools to 
your friends and neighbors, or buy tools 
for your own use and SAVE MONEY $$$ 


a LLION DOLLAR INVENT Cav at 
Tour FINGERTIPS. NO to 
CARRY. ORDER AS YOU NEED 7 


BUY aT WHOLESALE 
owes — = 00 profit on 

vu purchases uns, Gifts, Toys and other items too 
31 00 re fund < m first purchase or 
refanded if you ave not 100* 
satisfied. 


THOUSANDS! ! of Notonolly Adver 
tied items of Hond Took, Power Tools, 
« Took, Tool Chess, Point 

pyers, Light Fixtures, Applionces, 


WE SHIP COAST TO COAST 
Whelesale Discounts up to 50°, OFF 
SULVO HARDWARE CO., °<"t ps-6 107 Walnut St., Phila. 6, Pa. 


SUPER FILER 
Ne. 11 
For both 


2 TOOLS Ne. 44 c 

1m ONE COMBINATION 
MITER BOX AND 
commen CLAMP 


Is the wood 
yur saw 


iif 
$2. 75 “pod eve 
rks the $9.95 
44 pod. 
SEND FOR 
FREE Catalog. 


A. D. McBurney, 5908 Hollywood Bivd., Hollywood 28, Calif., Dept.: 5-60 


e or solder almost any 


DYNAMIC WELDER COMPANY, | 1808 $. Federal St., Dept. D3-F, Chicago 16, Ill. 


BENDIX’ 


electric 
fuel pump 


No vapor lock — instant hot- 
weather restarts — instant cold- 
weather starts—longest life. You’ll 
start and go better in any weather 
with Bendix. Ask your dealer why. 


*Reg. U.S. Pat. Off. 


Bendix-Elmira 


Eclipse Machine Division 
Elmira, N. Y 


GIGANTIC SURPLUS SALE! 


FISH & WORM SPECIAL OF THE MONTH 
Ventilating. 
Grain Oryer Blower 

@ ITEM £1600. Powerful, 

ome jemt squirrel cage blow 

e ideal fo 
frain drying 
heating, air c 
“te 


oe ventilating 
~~ ting 
miditioning 


ell Dust inlet 15 fiam 
blower Tse 13°18" 
outlet 1 ey ’ 
Size 26°x2 Pl x23 we 


$46.50. SPECIAL "$29. 90 pon 





GOLF ane Bg toe CAR MOTOR 
ITE ful 

oun d te wn "a ote 

m 6 12 v. Us 

art bo: at, farm winel 

ete. Reversible. Spee d 

25-85 rpm wr 5 

Ibs ; 





Write for 





FOB 
FREE STANDARD DIAL PHONE 
@ ITEM 2715. Modern 
BIG 1960 L-efficiency attractive dial 
CATALOG 
Save to 70% on 
1000s of Surplus 
ond New Equipt an 
Bargains 
MONEY BACK 
GUARANTEE 
ON ALL ITEMS 


main tite 
t I 


complete private 
et ‘ ong 








ENTER 


ae 228 
— 





. [RES 


NCOLN. NEBR 


ras 

SEND ONLY %6.00 
e116 Gane +). ee wom. Bi 
POSTMAN BALANCE 
PLUS CHARGES | YEAR 
GUARANTEE 10 DAY 
MONEY BACK 
TRIAL 


fessional type EASY 
on fur- Low down pay- 
netal items. No ment. Pay as you 
ned to operate USE, Money back 
Sooaee Soters guarantee. Act now! 
rent ym request, 





DrGrabow 


PRE-SMOKED PIPES 


Cool, sweet 
and mild from 
the first puff. 
No breaking-in 
because they're 
mechanically 
pre-smoked with 
fine tobacco 


Viscount*5., 


Other Dr. Grabows 
from $1.50 to $10 
C,) trademark of quality 
finest : For informative book/et write: 
imported Dr. Grabow Pipe Co. 
Greensboro, N.C. 





i CLOGGED SEWERS? 


} TeLes CLEANED INSTANTLY BY IMPACT 
,LHOW SAVES PLUMBING BILLS—TIME 


Anyone hae Be! new Flush Gun shooting air & 

water im on stubborn stoppages in Toile 

Sinks, Urinals. Bathtubs, & Sewers 200 ft. in pipe 
to 6”; Rags, Grease, and Roots melt away I 

s ANTLY ‘whe - struck by hammer-biow. Amazingly 

effective. We 


phone a Idare 5-1702, Milt er Rod. Dept. 
PS-6, 4642 N. Central Ave., Chicago 30, Iilinois. 








“SAFE-BOND 
CONTACT CEMENT 











it's easy when you use(1) Formica Safe-Bond, the new non-toxic, 
non-flammable adhesive that “‘tells’’ you when to contact . 
and (2) Formica laminated plastics in the smart new Raymond 
Loewy designs. Get Formica Safe-Bond and sheet stock at your 
local lumber dealer. Formica Corp., a subsidiary of American 
Cyanamid, Cincinnati. 


aproductof —__/ C YANANIID _—— 











| The motor sounds different, too- 





Fitting Hydrofoils to My 14-Footer 
[Continued from page 136] 

use, but lessens rigidity and simplicity. 

How big a motor? Generally, a motor 
that will make the boat plane without 
foils will be powerful enough to fly it. A 
big motor will shorten the takeoff run, 
but you’ll have to throttle it way back 
when foil-borne for the same reason that 
you wouldn’t put a jet engine on a Piper 
Cub—full power would throw it out of 
control. 

I find that an 18-horse motor gives me 
all the flying speed I want in the 385- 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


Next Month: A dinghy for only $20? 
That’s right. And July PS tells 

you how to build this eight-footer, 
using one sheet of 4’-by-8 

plywood. Weight: just 35 pounds. 


eeeeeeeeer ee eeeeeeeeeeeeeeeeeee 


pound boat shown. Even when the gross 
weight (including a 200-pound passenger, 
fuel tank, motor, and gear) has totaled 
as much as 950 pounds, the oak foils 
have shown no overload strain or flutter. 

Even if your boat is a hefty lapstrake 
job, the oak foils will certainly lift it, 
but you might not be able to share the 
fun with a passenger. ‘ 

Taking off. Flying a runabout is only 
a bit less exciting than skimming along 
in the PS Flying Platform—the hull 
around you gives a comfortable feeling 
of security that you don’t get in the Plat- 
form’s high, exposed bucket seat. Oh, 
you'll know you're flying all right, but 


| it’s more like flying in an airliner. 


The takeoff run can be as long as 50 
or 75 feet, followed by a half-up interval 
during which you feel the waves slapping 
against the bottom of the boat. At this 
point the boat loses drag and gains speed, 
the fuil lift of the foils becomes effective, 
and you rise to flying height quickly. 
At once you feel the boat riding smooth, 
gliding, unaffected by the water’s action. 
it’s no 
longer laboring. You can cut back to 
three-quarter throttle and still build up 
flying speed gradually. 

As with the Flying Platform, you can 
change direction slightly at full flying 
speed, but you must throttle way back 
briefly, steer, then gun the motor to put 
the boat into a tight turn that resembles 
a climbing bank in an airplane. 
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dalad URELUS sites SAVE *: GO» 


ELECTRIC STORAGE BATTERY WINCH 
Powerful reduction gear, fully reversible, ball bear- 
ing, safety locking device. Handles from a 1000 to 
more than 2000 Ibs. pull. Use on 6, 4, 32 V. 

battery. Holds 50’ of 14” cable. For tractors, boats 

ete. Complete with bracket for mo a ting in any woo 

duty equipment. Approx. GOVT, COST $400, NEW, $49 





SHUNT v Voltmeter 0 to 30 DC. Ammeter 0 to 300 
shunt, Case size: 256%, bezel size: 31447 


yo  GovT, COST $16 ea, Tested in own lab. 
34. SO ea, Set $8.00 


@ VOLTMETER & AMMETER SET WITH 
} 








Thay BUILD YOUR OWN ARC WELDER, LIGHT 
PLANT OR BATTERY CHARGER $37.50 


Kit incl. 1 Navy NEA-5 Gen. combination AC-DC type. 
AC 115 V. DC 24 V., 200-300 Amps. 2 complete 
generators in 1, yet no larger than reg. gen. Ideal 
~~ home, shop and farm lighting plants. Delivers 
1200 Watts AC, DC side for charging batteries, weid- 
ing and operating A> surplus motors. 
2 Voltage Regs., De, e@ Current Relay, 
30/ New Welding Copies, 1 Ammeter, Rheostat, Elec- 
trode —_y-y Toggle Switch, Welder’s Shield, Wiring 
Diagram c kit. Wt. under 100 Ibs. Approx. GOVT. 
COsT $050. Kit—$37.S0. Revy NEA-5 Gen. as above, 
purchased separately, $23 


Also in kit: 


ELECTRIC PUMP WITH CONTROL UNIT 
Runs on Vv. Centrifugal type. Draws 5.2 AMPS. 
Has butit-iat somovabie filtering screen. Great for bilge, .cig- 
culating cr sump pump... bait tanks, etc. Pumps 500 GP. 
Complete with variable control rheostat Explosion-proof 
motor, Mfd. by Ingersoll-Rand. Shpg. Wt. 7 Ibs, Approx, 
$8.95. 











“DELUXE koe ARC WELDING KIT 
Consists of 160-250 Gen. ace 
adjustable helmet, « EB. 
cable, reactor coil, 
COST $650. 
complete, 


S88 aij OBw 


ammeter, shunt, 

welder’s gloves, 30’ 
switch, rheostat. Approx. 
Au units” "puarenteed pre-tested, $34.95 








DOUBLE- Vv SPLINE 3” PULLEY ror p-1, n-1, Gr 
wn above avy-duty machine-broa ched steel 
onstructed, wilt h andi any job. Spline receptacie 

wilt fit most types of aircraft generators, Set screw locked, 

hpg. Wt. 3 ibs. NEW. § 95. 
i i V Spline 3” Pulley—NEW—S6.95. 





UNIVERSAL 
SHAPER ATTACHMENT 


**The tool with a dozen uses’’ 


InG 
adjustment 
rect from motor 
saw capacity by 
Shaper Attachmen 
full benefit of your 
Can be peed. as Drur 
Full price pp. Freed 


LEE Too ‘Ber ria Scottsdale, Ariz. 








Room and to owed M Ee S| 


4] Deep, wide and roomy . 


& maintenance free, too. The 

practical fiber glass 

boat you con own. Hond- 

~some, comfortable, soft- 

riding, low-cost. Tough 

lapstroke hull is molded in 

{ matched metal dies. Five 

sizes, 12 models. Write for 
literature. 


\] MOLDED FIBER GLASS 
BOAT COMPANY 
63 Fourth Avenue, Union City, Pa. 








HOPE “%«,,' went ” CHEST 
National Multiple Sclerosis Society 


BUILD YOUR (‘an You Drive a Nail? 


OWN OUR PLANS, INSTRUCTION MAN- 


UAL & MATERIAL LIST ARE DE- 


$3 Q5 siGwe> FoR THE 
DUTCHESS POOLS, 


AMATEUR 
3: 


Check Size 
INC., 


16’ X 32’ () 20’ x 40° 


Staatsburg, N. Y. 


GOVT, COST $195, NEW 
BENDIX GEROTOR PUMP & ———= 
se wherever fluid pumping required. Excellent for 
ne ee and as crankcase drain baie: PF 
for marine engin Has 44” pipe connections, built- sy 
in relief yates adjustable up to 1500 Ibe Max. , 
M. 116 HP 4 V. motor. ae on 12 to 
Approx. GOVT cost $350. $10.9 
AIRBORNE _ ALL-PURPOSE ELECTRIC WINCH 
bearinged 3 HP mater 2am a reduction of 
oan - 1. Will operate on 12, 24 or 32 V. 
Will lift up to 2 tons. Sarety’ aoa a. at 3 tons. 
Fully reversible. Adjustable hand brake and lock. Drum will handle 
over 500/ of 14” steel cable or 5%” rope. A terrific, compact power 
takeoff for beaching boats, etc. wal work off any battery within 
the range from 6 to 32 V. Cost of this unit is less than an installa- 
tion for a competitive brand. ot ae ani 150 Ibs. Complete, ee, 
to run (less cable), Dim.: 8” W x “Lx 18” H. NEW, $99.50. 





NEW 1960 CATALOG | T 





9 big- 
ul 1000s of bargains in war sur- 
plu other Sena pee in coin for your copy today 
or free copy with o ° »pd. indicated applies to US 
only. Other prices FOB Culver sity, Cal. Send cash, check, 
money order. 50° dep. COD. 


AIRBORNE SALES CO., we. vet. Ps 660 


Stellor Drive. Culver City. Calif 


8 POWER SAW 
NOW ONLY $9.95 


Blade tilts — table stays level. au™ 
iron and steel construction. Single hand- 
wheel control. Biade raises and lowers. 
Sold direct from factory at unusual sav- 
ing. Money back guarantee. Send for FREE 
fully illustrated booklet. 


AMERICAN MACHINE & TOOL CO. roversrorD 41, 


NOW! 


for only 


8501 


a hi-compression 


staple gun 


me. 


Se 


With Exclusive 
Push-button Loading 
and Built-In 

Staple Extractor. 


Indispensable for home use...and never before 
priced so low! This compact, all steel, powerful 
SWINGLINE 101 staple gun is ideal for insula- 
tion, carpentry, upholstery, screening, wire fenc- 
ing, plus thousands of other uses. Handle locks to 
fit pocket. Lightweight, maneuverable, jam-proof! 
Staple sizes ¥%4"', 34’. Send for FREE book—"'Tips 
for Tacking” 


Swingline: INC. 


PA. 


Dept. PS-6O Long Island City 1, New York 
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pull the einen 


spray paint 


7 times faster than brushing! 


less motor 


Paints anything from a house to a toy. Saves its 
cost on the first major job! Speedy Sprayer does in 
minutes what brushing takes hours. Finish is 
smooth, flawless. Uses any 4 h.p. motor with 4%” 
shaft. No. 780 Outfit—10 ft. air hose, tire chuck, 
quart gun, less motor, only $32.00. Every work- 
shop should have it. At leading stores. 
Free! Write for “How To Spray” Booklet and folder. 
W. R. BROWN CORPORATION 
Specialists in Portable Paint Sprayers for Over 37 Years 


2637 N. NORMANDY AVENUE, CHICAGO 35, ILL, 





QAiencer cellars, cisterns, wash tubs CELLAR DRAINER 


\IRRIGATES - CIRCULATES - SPRAYS | iaeeeedinend 


==; 15 }4"high 
ns on’t Po 4 ales Vee 1 1500 GPH 
mo’ or larger , 
for up to 2.400 GPH 450 GPH 80’ high; $12.95 
or 1800 GPH 25° vei. ty inlet; 
Heavy 0 Couoling inciuded : (less 
Duty aring § mot 
ump. Up to 5,200 GPH $12.95 jor 
Te inlet; 1” outlet. **High Boy*’—32” 
Postpaid if cash 7. = — Es sizes, types. $15: 3 mnt 
won 95 
eneter) 


cK GU 
LABAWCO PUMPS, Belle hs Mead 3, N. J. 


a: sees uses. Stainless shat, $7. 95 

















)) All New! 


New Seiad Quality electric lantern. Brilliant spot. Flash- 
ing red light visible for a mile. Dual fingertip switches. Uses 
twin-pack 6-Volt battery. With Sealed Beam (illus.) $9.25. 
With conventional bulb 

POWERIite. 800-ft. spot from side— 

wide floodlight from top. 6-V...$6.13 

POWER-KING. Powerful 4-mile beam. 

Adjustable head. 12-V. Only... .$7.25 

Prices are without batteries. 


¥ Delta LIGHTS THE WAY 





The Popular Science Kinderwagen 
[Continued from page 117] 

part of one inside-toothed mower wheel. 
Mark out a sector of the wheel with two 
more teeth than on the pinion. Drill 
close-spaced holes around the hub, out- 
side the marked sector, to ease sawing. 
With a spoked wheel, saw through all but 
one spoke at the hub, then cut the de- 
sired sector free at the rim. 

Leave a section of rim centered out- 
side the gear teeth, or weld on a lug for 
the tie rods. Drill #;” holes 7%” apart in 


| this piece, countersinking both sides well 


to allow the rods some angular action. 

The gear sector turns on the same stud 
or spindle as the mower wheel did. Saw 
this stud off the mower sideplate, leaving 
it ;” longer than the sector hub. Open 
out the hole in the stud to take a 4” 


How You Can Get 
Full-Size Plans 


Like to build the Kinderwagen 
from full-size plans? Send $2 to: 


Gilliom Power Tools 
1109 North Second Street 
St. Charles, Mo. 


For another $3 you can also get 
the handsome, cast-aluminum steer- 
ing wheel above. It was especially 
designed for the Kinderwagen. 


bolt. Mount the stud on the underside of 
the dashboard, with a washer between. 
Slip on the sector and another 14” wash- 
er, insert the bolt, and pull the nut up 
against a washer and lock washer above 
the dashboard. 

Saw the hub off a mower pinion. Then 
weld it to the 5%” steering shaft (if nec- 
essary, bore it out or bush it down). 

The shaft turns in a flanged bearing 
screwed on inside the dashboard. You 
can buy the bearing or adapt a 14”-pipe 
floor flange by screwing in a 14” copper- 


| tube adaptor and drilling this out to 54”. 


DELTA ELECTRIC COMPANY, 325 W. 33rd St., Marion. Indiana | 214 POPULAR SCIENCE JUNE 1960 CONTINUED 





What can your Inventive 
Imagination do with 


BRONZE (|||{1| CLOTH? 


Top quolity remnant trims of 
expensive, finely woven paper machine 
wire cloth now available at low cost. 


ed the extremely fine weave ond 


WISCONSIN WIRE WORKS 
APPLETON * WISCONSIN 


better skling - more fun! 
MICHIGAN AQUA-JET propellers win twice as 
often in the ‘‘National Stock Outboard Cham- 
pionships’’ as all other wheels, custom-built 
included. Inexpensive stock propellers, each 
specifically engineered for motor used (5 HP 
and larger). Send card for FREE 1960 catalog 
- the Outboarder’s Bible. Shows how to get 
better performance from specific motor-boat- 
load combinations for racing, skiing, cruising, 
pleasure — also fine line of boat fit- 
tings. MICHIGAN WHEEL CO., Grand 
Rapids 2, Mich., Dept. PS 


) pag ‘ new items! 12 ’ 

world 7 arce fo e impo do 
ma rices ' ‘ ndings 

ar to « ware a} sicture - 
kits, ne ete. Plus Jans. proj 
oa > refunded on Ist order). Get FREE «¢% 
Chios & « s’* too. Write ? 

ALBERT CONSTANTINE AND SON, INC : 

) Eastchester Rd., Dept. H-6, New York 61, N. ¥ 

Works 


Loosens Rusted Bolts 
nuts, screws, ‘‘frozen’’ parts! 


LIQUID 


a a ee 


The super-penetrating rust sol- 
vent that quickly loosens rust 
and corrosion. 


AT ALL HARDWARE 
AND AUTO STORES © 


RADIATOR SPECIALTY COMPANY 
Cuaecerts « «€ 











S_ CONTRACTORS 


y, 


Sea 


> 











+ tan 
\ So 














garages, insurance, interior decorators, 
Carpenters, real estate, refrigerators 


whatever you need— 
a a 
Find It Fast 

In The 

'| Yellow Pages | 
ES 

Advertisers displaying this emblem 

make your shopping easy. 














For peak Caannen eee 
TRI U JM) P! q 


BACKED BY 
COAST-TO-COAST 
DEALER SIERVICE 


Take a new lease on 
life! Ride the hottest 
motorcycles ever built — 
the “sizzling '60”’ Tri- 
umphs. Whatever you 
want in a ’cycle, you'll 

find in a Triumph — speed, power, peak per- 
formance and operating economy. 

There isn’t a ’cycle anywhere to keep pace 
with the exciting 1960 Triumphs. 


FREE OFFER 


Mail this coupon today for FREE 1960 full-color 
catalog showing the complete Triumph line and the 
name and address of your nearest Triumph dealer. 
Send coupon to nearest address: 





in the West: In the East: 

Johnson Motors, Inc. The Triumph Corporation 
267 W. Colorado Street Towson, Baltimore 4 
Pasadena 1, Calif. Maryland 


PLEASE PRINT 





Name 
Street 
City or Town... , mS tate 


Telephone Number 





CASH FILING SAWS 


a steady repeat CASH business you can start at 
eae! "No ex mce needed—no canvassing—every saw you 
sharpen will bring new customers. You can make up to $3 or 
$6 an hour—$20 to $30 a week in your spare time as a 

starter. “‘My spare time saw filing business has made me 
$952 these first ten months,” says R. T. Chapman. 

The new model 200 Foley Saw Filer autoniatically sharpens 
combination (rip and crosscut) circular saws, hand saws, 
band saws and crosscut circular saws. 

Free Book—""MONEY MAKING FACTS” shows you how fo get into 
this CASH business. Time Payments if desired. Mail coupon now. 
No salesman will coll. 

Se ee eer oe 
FOLEY MFG. 
1649-0 Foley side, Minneapolis 18, Minn. 
4 Send me free book “MONEY MAKING FACTS” 
and Time Payment Pian. 
Name 


i 

| 

| 

B address i 
i 

atl 








City State 
i) keneee eee ee eS eG 
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The Popular Science Kinderwagen 

A steering wheel can be purchased, or 
built up from 1/4,” hard composition board 
and plywood. Round the rim well, sand 
smooth, and shellac or varnish it. The 
hub can be a flanged bearing, or made of 
pipe fittings. Do not mount the wheel 
until the front wheels are aligned. 

Steering knuckles and wheel spindle 
are 54” shafting heated to redness with a 
welding torch and bent at 90 degrees. 
Any welding shop can do this. Drill and 
slot the knuckles after bending; simply 
clamp them flat to drill the 34” hole for 
the steering arm at right angles to the 
wheel spindle. 

Steering arms, if made of hot-rolled 
steel, can be flattened by hammering 
cold. Countersink the ;” holes in them 
from both sides. 

Tie rods are bent from ;°;” steel rod. 
Right-angle bends 1” long are easily 
made by clamping the stock in a vise and 


LIST OF MATERIALS 
woop 


4” fir plywood, # by # (floorboard, seat, seat back, tail fins, 
front axie) 

%” fir plywood, 24%" by 4 (frame panel, engine deck, dash 
board, seat supports, front axle) 

4” plywood and %" hard composition board, each 10” by 10’ 
( steering whee Vs 

two-by-six (1%” by 55%”) by 4 construction-grade fir (beam 
and spacer blocks) 


1 


METAL 
” long (steering shaft, knuckles, rear axle) 
. eel 19” long (tie rods) 
hot-rolled steel 9 long (steering arms) 
"«by-1"-by-18" flat steel bar (front axle support, knuckle 
“be arings, yoke lug) 
*-dia. c.r. steel 33” long (control rod and pin) 
3 flat steel bar 36” long Fede rods, dashboard 
s, control-rod U bracket) 
"-by-29”" angle iron (jackshajt and spring brackets ) 
steel 30” long ( jackshaft) 
” -by-2"-by-S” aluminum bar ( controt lever) 
”.0.4. aluminum or steel tubing (control handle) 
"dia. cr. steel 44%" long (clutch-lever shaft) 
” pipe 38” long, 4%” elbows (2) » 4” lock nuts (4) (jack- 
shaft yoke, wheel spacers) 
4” pipe 6" long (knuckle bearings) 


MISCELLANEOUS 

8” A-section V pulley, %” bore (1) 

& paessed-steel V pulleys, hubless, 14%" center holes (2) 
[Salem Stamping & Mig. Co., 631 W. State St., Salem, Ohio} 
1,” press sed- steel or cast-iron V pulleys, %" bore (2) 

” or 2%,” V pulley to fit engine shaft 
sl | bt. Oe belt 

31” A-section belts (2) 

2” -by-2” flat pulleys, %” bore, die-cast (2) (Central Die Cast- 
ing & Mig. Co., 2935 W. 47 St., Chicago 32) 

rigid pillow blocks, 4%" bore (2) 

selj-aligning bronze or ball-bearing blocks, %" bore (2) (Con- 
gress Drive Div., 3750 E. Outer Dr., Detroit 34) 

5%” -bore-by-3%”"-dia. die-cast flanged hubs (2) (Chicago Die 
Casting Mig- Co., 2510 W. Monroe St., Chicago 12) 

13-gauge. %”"-i.d.-by-3%"-long compression springs (No. 8C 13 
in standard assortments) 

%”-bore steel shaft collars (2) %"-bore steel shaft collars (11) 

5/16" -by-3” U bolts (2) 

1%” -by-1%” stamped corner brackets (10) 

steel or aluminum turnbuckle, 5/16” thread 

throttle control cable 

10” -by-2.75" lug-type, semipneumatic wheels, with %”-bore 
ball bearings (4) 

four-cycle horizontal-shaft gasoline engine, 144 to 27% hp. 





The Popular Science Kinderwagen 


slipping on a piece of 1,” pipe as a lever. 
Note that the ends of the left-hand rod 
lie at an angle of 75 degrees to each other. 

Discard the right-hand-threaded eye of 
a turnbuckle, and thread a tie rod ;;”-18 
to fit the turnbuckle in its place. Open 
the eye that has left-hand threads, re 
shaping it to a 90-degree leg. 

Drill holes for cotter pins at each bent 
end. Assemble with #;” S.A.E. washers 
under the pins. 

Wheels for the Kinderwagen should 
be 2.75-by-10” semipneumatics, with ball 


bearings for a 54” shaft (about $6 each). 
A similar mail-order wheel (about $3.50) 
is also okay, but lighter 1.75-by-10” 
wheels won’t work the reverse. 

Install front wheels with shaft collars 
on both sides, first filing flats on the 
spindle for the collar setscrews. Adjust 
the tie-rod turnbuckle to align wheels 
parallel. Set the steering wheel on its 
shaft, spokes aligned in the straight- 
ahead position. Then drill through the 
hub for a ;;” bolt or, if the hub fastens 
with a setscrew, file a flat on the shaft. 





R. J. Reynolds 
Tobacco Co., 
Winston-Salem, 
N. C. 


e always tastes fresh 
e mild, mellow flavor 
e cool 'n’ steady burning 


PRINCE ALBERT 


America's Largest-Selling Smoking Tobacco! 





CASTER 
LOOSE? » 


FIX IT QUICK! 
Nothing adheres to metal and 
wood like Plastic Wood! Easy to 
use. Ask for it by name! 


PLASTIC WOOD 


Handles like putty—hardens into wood ! 
oO a 


KEEP YOUR... HI-COMP 


AIR GUNS 
AND 
POWERFUL 
CO2 GUNS 


P oose ON 


You Can DEPEND on BENJAMIN 

Safety — Power — Accuracy — -E 
No. 3600 BENJAMIN 
Super 100 Shot BB Gas 
Rifle. Non Toxic — Sate 





—Convement—Uniform 
Hi-Velocity Power. —> 
No. 3620 BENJAMIN 
Super 85 Shot Cal. 22 
Gas Rifle.... $21.95 
Pumping i~ No. 3100 Super 100 

For Target & Small Game. Ay 95 | Shot BB Air Rifle. Adj. 
No. 2620 BENJAMIN 20-Shot Cal.) Shooting Force $24.95 

bn Gas Pistol. Economical. $20.95| Wo. 3120 BENJAMIN 

1300 50-Shot BB Air Pistol $23.50 | Super 85 Shot Cal. 22 

Wo. 1320 BeNsanaun 35-Shot Cal. 22 Air Pistoi$25.50 | air Rifle... . . $26.95 
Catalog All Models Benjamin Singie Shot & Repeaters—Cal. BB 

or 177 of 22. Also, Special Hunting & Fishing Knife Offer. 


BENJAMIN AIR RIFLE CO., 852 MARION ST., ST. LOUIS 4, MO. 


Shrinks Hemorrhoids 








New Way Without Surgery 


Stops Itch— Relieves Pain 


For the first time science has found a new 
healing substance with the astonishing ability 
to shrink hemorrhoids and to relieve pain— 
without surgery. 

In case after case, while gently relieving pain, 
actual reduction (shrinkage) took place. 

Most amazing of all—results were so thorough 
that sufferers made astonishing statements like 
“Piles have ceased to be a problem!” 

The secret is a new healing substance (Bio- 
Dyne*)—discovery of a world-famous research 
institute. 


This substance is now available in sup- 


pository or ointment form under the name | 


Preparation H.* Ask for it at all drug counters— 
money back guarantee. *Reg. U.S. Pat. Off. 
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Hailstorms 
{Continued from page 91] 
than 15 minutes in any locality, they 
can spill a prodigious amount of ice peb- 
bles on the ground. A severe Kansas 
storm in 1951 piled the hailstones a foot 


| deep on the level. In Iowa, in 1897, fierce 


winds drove hail into six-foot drifts. 
Col. E. J. Fawbush and Maj. R. C. 


| Miller, Air Force officers who founded 
| the Severe Weather Warning Center, now 
| at Kansas City, Kan., 


have estimated 
that a hailstone will survive a free fall 
of 9,000 feet without shrinking in size. 
They also found that nearly all the big- 
gest hail is produced when the freezing 
level is from 7,000 to 9,000 feet. 
Radiosonde samplings of the upper air 
at dozens of places throughout the U. S. 
every 12 hours keep weather forecasters 


| in touch with atmospheric conditions that 


are likely to produce hailstorms. But 


| after they have broadcast their warnings 
| of the danger points, 


there’s little that 
people there can do but wait and pray. 

Arrows and incantations. Men dread- 
ing the injury and frequently the total 
disaster that hail brings to growing crops 
have tried for centuries to prevent it from 


| forming. They used to shoot arrows and 
| hurl javelins at storm clouds. They sought 


out “weather wizards” 

pensive incantations. 
At least, they recognized that hail is 

born in thunderclouds. Eventually, peo- 


and paid for ex- 


| ple came to believe that electricity was 


its creator. If they could somehow drain 
the electricity out of the clouds, they 
were sure they’d have the hail licked. 

So, early in the nineteenth century, 
European farmers began setting out a 
million tall, metal-tipped poles among 
their crops and grapevines. This hopeful 
effort ended depressingly in 1827, after 
hail knocked down many of the poles. 

Meanwhile, attempts to put an end to 
hail came closer to the heart of the mat- 
ter. Convinced that it would be more 
effective to break up thunderclouds than 
to draw their lightning, a few men tried 
doing it with explosives. 

And smoke rings. In France, bomb- 
carrying rockets soared up to burst in the 


| darkest regions of approaching thunder- 
| storms. In Austria and northern Italy, 


in the 1890s, some people remembered 
that their ancestors had fired cannon at 


| clouds, from time to time, to prevent hail. 


CONTINUED 





EMERSON ELECTRIC 


There’s an Emerson Electric 
Motor for every tool... 
sows, joiners, pumps, lathes, 
drills, buffers, etc...Home 
workshop or commercial. Oper- 
ate in any position...exclusive 
dust-proof contact points. One 
yeor gvorantee. 


sanders, 


Write today for prices and FREE MOTOR SELECTOR GUIDE 
...tells you the exact motors you need for your tools. 





KING MIDGET 
World’s Lowest Priced 
Car. Rider Agents 
Wanted. Send 
25c for 32 page 
picture book, full 
details, dealer 
price. Or send $1 
(refunded first 
order) for this 
lus Service and 
epair Manual and 16 5x7 photos of car and factory. 
MIDGET MOTORS CORPORATION Athens 2, Ohio 


SIGN Ay THN 


Home-Study Course—Only $5. 95 





lettering. 


af. silk screen process. up- 
phat y-making business information 
SATi ISFACTION. "GUARANTEED OR REFUND! Contnina” all the ae 
tion of a high-priced correspondence course. Full price, only 85 
postpaid. Or C.O0.D. plus postage. No ri risk-——order today. Satisfaction 
or money back! Order *‘Sign Painting Course.’’ 


WELSON- “MALL c0., 20 5. Clinton St., Dept. 2FP-1, 


Your Postmaster, ROBERT K. ¢ HRISTE NBERR Y. Suoocerts 

FOR FASTER AND MORE EFFICIENT POSTAL SERVICE... 
LEARN THE *‘A.8.C."S'" OF GOOD MAILING HABITS! 

aA 

AA 
a A . 
a a. postal delivery zone number helps 

speed your mail! 


> 
it 
> 


certain to include your return address 
on all letters and packages! 


eee oon > 


oo 
oes 
oo 
oo 
os 
os 
os 
a ®@ 


that the delivery address is correct 
and complete! 


QONNNNNN Seseseeces p 


c 
cececccce 
—AND— 
MAIL EARLY IN THE DAY—IT’S THE GETTER WAY! 


Cleans engines, gorage 
floors, power mowers, 
greasy walls economi- 
cally and safely. 

In aerosol or 








| 
Chicage 6, Hil. 


You can... 


PICK UP A HUMAN HAIR 


with these 
precision-machined points 








No. 738 Long-reach 
Round-Nose Plier 


A precision gripping tool for precision 
work .. . the CHANNELLOCK No. 
738 Round-Nose Plier. Gives you a 
long slim, firm grip in tight places you 
can’t reach with other pliers. Hundreds 
of uses on electrical, radio, TV, Hi-Fi 
and all other types of electronic work. 
Comfortable, blue-plastic grips. Top 
quality, polished forged steel. Ask your 
tool supplier for a CHANNELLOCK 
No. 738 Round-Nose Plier. If he’s out 
of them, ask him to order one for you. 


Write for Catalog of 
Complete Line of Pliers 


CHAMPION DeARMENT TOOL COMPANY 
Meadville 2, Pennsylvania 





’ . Hailstorms 
World's THRIFTIEST Light Plants This scheme was brought to life again. 


Ha Watt, — button start, 115 v. 60 cyc | Pe ye = ‘ a 
AC. 2:2 HHP, ‘easy starting Briggs eng. No | Anti-hail cannons, with flaring sheet-iron 
Pienty of current for any ol) burner 


, a it wnien | MOuths pointed skyward, wheeled into 
action across Europe. Loaded with gun- 
in car trunk. Be prepared PDT E 50 | Powder or acetylene, they blew big smoke 
pe go y ‘Romesh ame as Item 24 but larger ¢y99.59 | rings into the thunderstorms. 
— — NOW MASTER AIR COMPRESSOR Some Belgian aeronauts in 1908 won 
1%) yf te brief interest by sending small, dyna- 
0 500 Ibs. ‘item 20%) | mite-laden balloons up into thunder- 
cK & auto t raat “sani | Clouds and exploding them. The results 
, te were_more picturesque than positive. 

By 1912, statisticians were estimating 
to 130 that hail was doing $200,000,000 worth 
Rg Re ee “x. | of damage around the earth each year. 
1 used oF or suepie al nen Se eee et “= That season, there was a gala revival of 

‘ieeSiarg sts 5. {Hem 200) ; the ancient anti-lightning measures. 


motor & unloader switch (Item 209a) 


MASTER MECHANIC MFG. CO. ie-coLie cs Frenchmen led the movement. Their 


Southern Customers Order from Dept. 8-66, Box 65, Sarasota, Fierida goal was to erect lines of enormous light- 
a ning rods of pure copper across the fa- 
Makes aintin vored paths of summer storms and pull 
BR G “electric Niagaras” out of the heavens. 
S} Quite fittingly, the kingpin of the first 
AISIER line of defense against hail was to be 
the Eiffel Tower. Decorating this world- 
po Ree ee on — famous landmark from its tip to one of 

reacs w Out streaking, when you . ' ° ° . 
prapene the surface with WIL-BOND . . . its toes with a cheery stripe of bright 
Applied with a rag, this unique liquid copper was an inspired way to launch 

removes dirt and grease, and dulls the . ‘ . ad 
old finish so new paint bonds perfectly. Daefol® ning the scheme. But there it ended. What the 
At paint and Gerdunse cores \ refi! copper attracted was not lightning but 
@ Send 25c for Refinishing Manual tr. thieves, who made off with it. 
“ wrtace wrth 
2 ee ee IL-BON “Electric net.’ The last flicker of the 
Wilson-imperial Co wi D . ae 

121 Chestnut St., Newark 5, N.J. —— idea was seen on a mountain top in the 
iets Ardéche region of France in 1917. Using 
unalluring iron in place of copper, a nest 


HI-FI SOUND EFFECTS of metal-tipped posts linked by barbed 


wire was erected on the summit of an ex- 
Newest sounds — airplanes — DC8 — Electra 


prop-jet—Boeing 707—Air Force F-104 Star- | tinct volcano, 1,500 feet above sea level. 

fighter—Regulus !—missile launching—car- It was called “‘an electric sweep net.” The 
rier sounds—also autos — music —trains — household — revic is know f violent hailstorms 
industry. More than 13 classifications; over 1500 yo seg - : ee = ae l: alist a 
real-life sound effects. See your dealer or send 25¢ for After the sweep net was in place, farmers 
2 catalogs containing more than 250 record listings. reported that for two miles to leeward 
MP-TV SERVICES, 7000-H Santa Monica Bivd., Hollywood, Calif. ¢ it. hail was reduced to “inoffensive 


- sleet.” It was not long, though, before 
they found the sweep net to be as dis- 
illusioning as an anti-hail cannon. 

ADVENTURE Since then, cloud seeding with dry ice 
can be yours NOW... | and silver iodide has been claimed to be 
With Buried Tressures. Neve the the a dependable way to prevent the forma- 
of locating coins, gold and silver. New | tion of hail. The U. S. Weather Bureau, 
fansistorized instruments for greater P ° 
locating depth... operate on flashlight | at last report, remains unconvinced. 
wee Hail insurance came into existence in 
Authentic wi 1880. U. S. farmers alone now blanket 
Treasure Books & Maps p Sua their growing crops each year with more 
Now Available | than $700,000,000 worth of it. In a recent 
Sf ze) 20-year period, they paid $550,000,000 
GOLDAK COMPANY {for the protection, collected $300,000,000 


1547-6 W.,Clenoaks Blvd. | for the damage hail did to them 
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A MUST FOR 
EVERYONE , 
CONCERNED. 


This MANUAL Tells You 
How To Make 
Handsome Profits 
From Concrete Items 
YOU CAN MAKE 


All you need is @ mold or two and a little determin 
ation. This Manus! contains large, clear pictur 
@ves prices and description of more than 20 





manufacturer 
priceless trade secrets that make production 
ie snap. Take the first step Today | 1! 


SEND ONLY $2.00 FOR YOUR COPY 
(Rushed + » by Forest Class Mail) 





Famous 400-IN-ONE-SAW @ 
HOLDER Eliminates special tooling = 


For any home workshop to huge plant. Holds over 
2” Saws & Cutters. Saves woling 
time. Use with drill press, lathe 
matic machine 
other uses. Pi 
with rust-proof black 
fel lol 


shank Insert & pe $13.50; ie] 
y* shank- Pyramid *) a) .50; wv 
1 shank — Pyramid $9 ; i) 
1 ‘ models miy $23 Se -— check or M.O. to: Tom 
2 ja. 


9.95. 
- Box 98-A, Prattvilie, A 


-Tec Products. 








GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 


You do no drilling, pay no taxes, may realize a 
king-size profit without ever leaving home. Write 
for free map and literature. 


AMERICAN Oil SCOUTS, 
8350 Santa Monica Bivd. 


Dept. PS 


los Angeles 46, Colif. 








BUILD YOUR OWN 


AIR CONDITIONERS 


From Junked Refrigerators for a Few Dotiars Special re § 
INSTRUCTION BOOKS SHOW YOU HOW. .7S¢ EACH Fr cs- 
::MOW TO BUILD a Low Cost Alr Conditioner . 
BU AD an Aw orah Stor 


Tue 
Liter. 

















Kool Engineering Co.. Dept. 8-6. ‘1318 W. Clyburn, Chicago 10, 111. 





RETAIL PRICE $125.00 — 
FACTORY TO YOU $79** 


SUPERSHOP includes precision- 
built 8” tilting table saw, verti- 
cal and horizontal driil press, 30” 
lathe, sander, grinder. 100% BALL BEARING. Write for FREE 
catalog, full details, trial plan. 

UNITED INDUSTRIES, INC. 


Power Tools Division 
232 YATES AVENUE 
BELOIT, WISCONSIN 


FIBERGLASS or PLYWOOD 


$41.95 Up: EASY TERMS xf Write Now 
FREE CATALOG a . 
50 Models 8-22 ft. 

Cruisers, houseboats, run- ___ « “F 
abouts, convertibles, fishing, $<“——___.__- 

soiling. Pre-assembled, pre-formed units anyone easily cuentas. Equol 
factory-built. Save V2 to %. Free catalog has all details, color photos, 
paint, accessories, Fiberglass 


tucer coat MEETS 


Dep't A-6, 9200 Access Road, Minneapolis 20. Minn 








HOW TO SPOT 
AND CURE A TIRED 
CAR ENGINE 


No hard-working mechanical part will last 
forever and that goes for the key parts in 
your car engine, too. Your crankshaft makes 
millions and millions of revolutions. It’s no 
wonder that engine bearings and rings even- 
tually begin to show wear. 


~ aeoed TO SPOT TROUBLE 


Here are some of the symp- 

toms to look for: black 

smoke from your exhaust, 

sluggish performance, gas 
Fouled sparkplug from mileage that keeps dropping 
an engine with badly Off . . . and oil consumption 
worn bearings that keeps creeping up. 


PLENTY OF MILES LEFT 


Your engine is still good for many thousand 
miles, but it does need an overhaul. A first-class 
mechanic can save you hundreds of dollars by 
putting new-car spirit back into your engine, 
plus extra years of service. 


REPLACE ENGINE BEARINGS, TOO 


Be sure you get a complete 


overhaul, including new 
main, connecting rod and 
camshaft bearings. Worn 
ieacinnes can throw off as 
much as 25 times the normal 
amount of oil and even new 
piston rings can’t control that. 
You’ll avoid costly repair 
bills later by getting the job 
done right the first time. 


Heavy carbon deposits 
from excessive oil throw 
keep valves from seating 
tightly 


FEDERAL-MOGUL FOR ORIGINAL POWER 


Bearings are the heart of your engine, but it 

takes a precision bearing for like-new perform- 
ance and maintenance- 
free mileage. Federal- 
Mogul engine bearings 
are the world’s standard 
for quality and preci- 
sion. Ask any mechanic. 
There are F-M bearings 
for every leading im- 
ported car, too. 


FEDERAL-MOGUL 
SERVICE 


Division of Federal Mogul Bower Bearings, Inc. + Detroit 13, Michigan 





STOPS RUST AND SCALE 
IN YOUR RADIATOR 


SAVES COSTLY 
REPAIRS 


AS At Service 
Sf Stations 
9 x Everywhere 





REMEMBER THE 
BOOK |COSTLY PLUMBING BILL 


Chicago—June 1. Just introduced is a 
Free Booklet on machines which enable 
the Home Owner, Janitor or Factory 
Maintenance Man to Rod-it-himself 
et anyone can operate this new Rod- 
ding Tool which is wairied down the drain 
in a few seconds. SINKS, BATHTUBS, 
TOILETS, URINALS, FLOOM DRAINS, 
HIOUSE TO STREET SEWERS can be 
cleared of Rags, Grease, Paper, Sand 
while Cutter blades can be added for re- 
moving roots. A new discovery in Swedish 
Music Wire gives the rod 100% more 
Flexibility 
Another new unit is the Miller Electric 
Rodder which has patented cutters that 
expand automatically to the size of the 
pipe. It will clean out heavy obstructions 
in pipe diameters 3° to 7. Smaller Sizes 
available. But now, what are these Tools 
worth in COSTLY PLUMBING BILLS 
SAVED. Tear this Ad out—and write your 
name and address beside it for FREE 
BOOKLET on Hand and Electric Units. 
Obey that urge. No Agent will call. A post- 
card will do(Chicago Phone Kildare 5-1702) 


Electric 
unit Cleans 
3” to. 12” 





It’s Sharp... keep it 
that way with the right 
sharpening stone by 


CARBORUNDUM 
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| Car, 


The World’s First Sports Car 
[Continued from page 127] 

given way to modern 20” bicycle tires. 
Who owns them? As might be expect- 
ed, the A. O. Smith Corporation has one 
of the restorations in its museum. Briggs 
& Stratton, oddly enough, has none; but 
there is one that’s owned personally by 

one of its executives, F. P. Stratton. 
James Melton, the well-known singer 


| and antique-car buff had one on exhibit 


at his Florida “Autorama,” but sold it 
recently to a collector in Reno, Nev. 
(Melton has since built a replica, but 
this isn’t included in my count since it 
wasn’t restored from original parts.) 
Another Flyer that changed hands re- 
cently was salvaged from a neighbor’s 


|; @@eeeeeeeeeeeeeeeeeeeeeeeeeeee 


Next Month: A wheelbarrow without 
wheels? Right. The Flying Cart floats 
loads up to 200 pounds on a cushion 
of air. Power: a chain-saw engine. 
Build one? Sure, See July PS. 


junk heap by the late John Baum of 
Ephrata, Pa. Baurn rebuilt the wreck, 
entered it in many meets, and walked— 
or rode—off with a trunkful of prizes. 
The car is still taking prizes for its 
present owner, Kenneth Neal of Jack- 
sonburg, Ohio. 

New Jersey takes top honors for the 
largest concentration of restored flyers— 
three. They are owned by Robert Baier, 
a Milltown engineer; A. Stanley Fisher, a 
Bergenfield dentist; and Howard Stokes, 
an Allenhurst attorney. Baier’s model, a 
1917 Smith, is the earliest of the lot 
and, quite probably, the oldest authentic 
restoration anywhere. 

The list is surprisingly slim for a car 
that was in continuous production for 
four or five years. Existing records are 
vague on just how many were made, but 
the number must have been substantial. 

Are they worth hunting for? Not for 
everyone, certainly. But a Flyer can be 
a rare prize for a sharp-eyed collector 
who combines a love of motor history 
with the skill needed to turn a heap of 
old parts into a polished antique. As a 
the strange-looking, low-powered 
buckboard had as many faults as virtues. 
But as a collector’s item it ranks among 
the most delightful and unusual treasures 
out of America’s past. 





FOR PANELING... BUILT-INS... CABINETS. .. FURNITURE 


Wood’ hing 


The complete 
wood finish 
in one can. 


Wherever paints 


in spray con, too _are sold 








mig finer pepe FLAG 


oLD GLORY n all its 
! . ¢ , 4 
4 when Wawa fic 

nd titu 


The new ng o 


specia 


pan gn 


the Post Office on this occasior " Gusctes this month—10 all 
different First Flight bers AIRMAIL covers for omy $4.1 9s. 
Money back if not comp satisfied. Ash 


K. M. WALSH Box 308-F TUCKAHOE, N. Y. 














"ON DASHBOARD > These MAGNETS Hold Fost! 


These Powerful MAGNETS hold Notes, Maps, Cigarettes and 

yther things to DASHBOARD. Handy MAGNETIC PENCIL 
never falls at your feet. Have everything at your finger tips. 
MAGNETIC PENCIL and 4 Powerful MAGNETS for only $2. 
Makes a splendid Gift, too. Guaranteed to last forever 


Money 
refunded if you are not delighted. Order your Set today——Surel 


MAGNETS, 7869 Melrose, A10, Los Angeles 46, Cal. 


BuIL0-1T-YOURSELF ano SAVE SOG 
Pacéy 2-TANK Divine KiT 


Allows aporoximately |} hour diving time. Hos 2 
22cu. ft, tested tanks, shut-off valves, air hoses, 


@ dilutor-demond type alr reguiatar, harness, soflety belt and o 

weight belt, Equal to $80.00 diving units. Complete kit only .. 

SINGLE TANK Polley SKIM DIVING KIT - 
Hes 38 cubic ff, tested ond doted Air Tonk 
minutes of diving time. Complete with shut-off volve, 


ond harness, air hoses, dilutor-demand ow regulator, 
Cot, No. PSD-11 


- allows approx. 45 


wed Now ow BTL 
connector assembly, mouth piece, efc. 


NOW! FILL AIR TANKS TO 2250 PS 
CORNELIUS COMPRESSOR 

with NEW 115 V., AC MOTOR 
Somstiee Conpesne’ soahiced ath ober A000? 

15/230V.,@0 @ mounting frame & 

3000 PSL Fill deeim 
use in leborotay for high pressure ow. 
Surplus CORMELIUS COMPRESSOR = Some ¢ 


nconverted, Rated to + Hos built-in 1/3HP, 7 





Polley Bargoin 
cycle AC motor; 
andle. Pressure tested up to 
diving tonks or idea! for 


ompressar a 








antique 1824 FLINTLOCK MUSKET 

Similar fo those used by Napoleon's troops. Hos 40 wy 
herdened stee! barre! ~ 0, A igth. 55°’. Compler 39” 
Disploy over mantle or bar. ... 


with steel ramrod. 





12 OR 24 VOLT 


SEMER ryh 


stol 6A type with 


NEw 


NEW CONDITION 
MARK lf ASTRO 


re eww stand ond o 
4-+hole foot mount, Hos 


secled bean ens 


5 
S& butte clatag sight, 
Y 


“'~ ow choice of 12 of 
le Volt type. Operates 8 a 
bottery. With amber, red 29 
green clip-on lenses. te 
spot or emergency oe on EA, 
boot, avto, truck, farm 


v. ZARMY 
COVERALLS 


duty herring 
Hos belted 


absolute true heoding, determines 
9s ond composs errors ond can bt 


dertityiny stars, etc. Also f 





ons os a straight peloris with 
ple operation. A prec 
jinally st $87.50. 


structions grying case 





@570IGEAR BOX . Feur large pockets. It’s 


Drives through @ 6-gear train . fully cleaned and recon- 
that rototes on self-lubrico- ; a 

gh speed roller beor ond large... 326 

180° offset drive. Toke-off | 

s"" and 3/8" dian 


« 2". — 





AiR on OXYGEN TANKS 1} 


Pressure tested to 400 PSI. 


Bune- YOouR-OWwN PONTOON 
RAFT, CATTAMARAN 08 BOAT / 
ideal for oir, acids, chemicals. These ALL-ALUMINUM ir Force drop 
experimental uses, . Hos tanks moke the finest pontoon raft, dock 

4°’ pipe ports. Size: 12-1/2 ‘ 
x 24°: 2100 cw.in, g tight also ideal for 
Ne G-1U ~ Used rigger or t ake 
No. G-IN ~ NEW ‘6 tank holds up ¢ 


oats, morker buoys, etc. Being woter 


se of ance ovt 
Cattamaran. 14 f, 


3750 
16h. tong with = QPS 


wid. 





14 ft. long with 


cemieiaigN ty | bright finish 








1500 PSI Dbl. Action HYD. CYLINDER 
Hes 2 a”’ bore ? roke 
ott, 30%4"" loth. Gov't at avaentl U-S.ARMY JEEP er CANS 





Wed No. H-S3AU ~ USED . 4275 sae ag Gil 8, 
PRICES Ho. H-S3AN - NEW. . (975 elf-se “pers of 
NOTE: We stock the Worlds’ Largest GAS CANS os obove. NEW $4.9500 
on-the-shelf supply of Hydraulic Cyl- Jeep WATER CANS — Newly mone 
Pumps, Write us fectured. Percelein lined 

your requirement; Never been used. NOW 5 EA 


SPECIAL GOV'T SURPLUS BARGAIN 


Ss ae 
British combinction PICK-HOE tool - Bt. Wee. 2 ter $2.29 


8B ~ Army BAYONET with scobberd. Hes |4"" blede $2.98 
~ Army MACHETE «/ Vonodium steel 22°’ blade & sheeth.. $1.98 * y 
D - Specicl Swedish folding BAYONET. 7°° blode $i. 
am E Novy fighting KNIFE. G4" blode, dbl edged ot point. . 
Leother Belt SHEATH for Novy Knife 
F = Officer's LENSATIC POCKET COMPASS - 
Hunter, Comper, Boy Scout, etc. A $5.95 Value 


inders, Volves, etc 


deal for 








TO ORDER 
deposit with C 


postage 


2263 E. VERNON AVE., DEPT.PS-40 
LOS ANGELES 58, CALIFORNIA 


state tax 











Classified Ads only $1.15 per word insertion, payable in advance. Minimum ad 10 words. 
be 


To be included in July 


issue, copy should 


in our office by May 


20. No cancel- 


lations accepted after May 15. Address orders to o. K. _Kellly, Classified Adv. Mgr. 





AUTOMOBILES & 
MIDGET CARS 


CATALOG on Parts Kits for Golf Buggy 
or Jr. Sports Car 25c. Indus Corporation, 
1815 Madison, Indianapolis. 

CROSLEY Service Manuals $5.00. 51 
Pickup Like New—Parts New, Used. Gene's, 
1915 South H, Ft. Smith, Ark. 





CROSLEY or Foreign car parts —_- 
logue. Parts discount club. Box 7, Elmon 
New | York 





“MIDGET Plans $2.00 (Kart Type) ‘De- 
tailed Dimensions. Parts Easily Made 
Fab-Kraft, 264 North Elm Street, Massa- 
pequa Y. 





2 AUTO SUPPLIES & 
EQUIPMENT 


JEEP Parts! For Military and Civilian 
At great savings. Largest inventory. Cata- 
log for owners and dealers. Inquiries in- 
vited. American Auto Parts Co., 1830-PS 
Locust, Kansas City, Mo 





GREATEST Auto Parts catalog. Thou- 
sands racing and Restyling accessories for 


all cars. Only 25c (Refundable). Newhouse | 


Automotive Industries, 5805PS6 Beverly, 
Los Angeles 22, Calif. 

JUST Out! “New 388-page, illustrated 
catalog offering savings up to 50 per cent 
on over 100,000 auto parts and accessories, 





many hard to get. All makes (1920 to| 


foreign and sport | 
. po | High-grade Salesmen 


1960 models), trucks, 
cars. Also Hollywood accessories, custom 
styling, hi- Pe ates equipment. Send 25c for 
postage, packing—refundable on first or- 
der. Whitney, 

16, Ill. 


MERRYMAN For Pistons Racing Over- 
sizes Older Models. Box 422. Ontario, Calif 
AUTO shop welding repair training in 
world’s largest non-profit school. Low tui- 








tion. Free booklet. Hobart Welders, Box | 


P-601, Troy, Ohio. 


HYDRAULIC Jack Repair Kits—Free 
Catalog. Hydraulic Parts Supply, Box 4104, 
El Paso, Texas. 








$3.00 delivered. ‘“World’s only 100, 000 mile 
(Patented) product of its kind’’. ‘‘Lacha- 
pelle’s’’. ‘“‘Over million new, repeat sales, 
fifteen successful years’’. Money back 
guarantee. Beware of imitations. 
formation. Joe Dillon. National Distribu- 
tor, Box 323-G, Bridgeport, Ohio 





MODEL A Parts. List 25c. Matco, Box 
135, San Pedro, Calif. 





“RING-Valve Job” while Snring, $6.00 
Est i00. Guaranteed! Nothing like it. 
t — 000 miles. Motaloy, Grantham 27, 





~ SPARK Plugs—A.C., Champion, Auto- 
lite. Completely Renovated, Uncondition- 
ally guaranteed. For any automobile—only 
3 each, postpaid. Davis, 1680 Texas, 
Shreveport, La. 
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| Field G lasses, 


1919 PS-6 Archer, Chicago | inventions Wanted . 
s 


ree in- | 


USE THIS HANDY INDEX 


TO FIND WHAT YOU WANT 


Advertising, Agencies for Advertisers 
Agents Wanted. 
paSanee, Bettes ‘& Indian Goods 


‘Servi 
Supplies ‘a Equipment 
Traile 
Automobiles, ““ mtaget Cars 
Avia 
Boats, Outboard Motors 
Body-Buliliding Courses, Jiu Jitsu, Ete 
Books Magazines 
Business Opportunitie 
maeppess Service. Information, Name 


Buy It “wholesale 
Cameras, Photo Supplies 
Camping Equipment & Tents 
Cartooning, — A Painting Chali Talks 
Coins & Cur 
Color Photo "Finishing: 
Contests 
Detectives 
peving Equipment & Training 

t- Yours: 
Sea. Birds. Hamsters & Pets 
Educational & Instruction 
Electric Train 
Electrical Supplies & Equipment 
Engineering Services 
Engines, Motors, Etc 
Farms, Other Real Estate. . 
elescopes 
For Invento 
For Sale Miscelianeous 
For the Hom a 
Formulas, Pians, Etc.. 
Garden Supplies & Equipment 
Geiger Counters, Treasure Finders 


Help Wanted Reports 
Hobbies, Collections 

Home Craftsman 

Hypnotism 

Investment 

Jokes, Games, Novelties, Etc 


Language Outfits 
}1 


ive esses 

Loans By Mail 

Machinery, Tool Sagetios > 
Magic Tricks, Puzzles, Etc 
Minerals & Pree feos Stones 


| Miscellaneou 


Models, Model Supplies 
Moneymaking Opportunities 

Motion Pictures Sound Equip 
Motorcycles, Bicycles & Supplies 


} Musical Instruments and Song Writers 


RING-Valve Job while driving’’. Only | 


Of Interest ve Women 

Old Gold, Jewelry, Watches 
Patents For Sale 

Persona ° . 
Phonograph “Records 

Photo Finishing, Photocopies 
PEGMEESS osccsces 

Printing, Multigraphing, E 
Printing Outfits, Supplies 


| Profitable Occupations. 


Radio, TV. Supptice 4 Bavipment. 
Razor Blades, Shaver 

Remailing Service. 

Rubber Stamps & Office Suppilies. 


Science & Chemistry 


Sporting Goods, Gun, Fishing Tackie. ‘ 


Et 
Stamp Collecting 
Surveying Instruments 
Tattooing Supplies 
Trigonometers 
Typewriters & Office Machines. 
Wanted to B . 
Watch Repat ring. ° 
Welding, Soldering 


REFLECTING Skull for Car Bumpers 
Two for $1.00. Scroggins, Box 1066, Pan- 
ama City, Fla 





AUTO TRAIL ERS 


~ TRAVEL Trailers, Camping Trailers 


| (also plans, tent top. running gear, etc.) 
| Tents (Galore!) 


Boats (finished—unfin- 
ished), Camping Equipment! Finest selec- 
tion! Lowest prices! 25c for 1960 Catalog: 
Easy Camping. Inc., 128 Chicago, Evans- 
ton 3, Ill 

BUILD Expanding eight “foot trailer 
Accommodates five. Literature 10c. Fra- 
Mar Company, Wilmington, Massachusetts. 





LPAvaa a 


| boats and snowplanes. 


4 MOTORCYCLES, BICYCLES 


AND SUPPLIES 


RECONDITIONED Motorcycle Motors. 
Chrome accessories. Complete stock In- 
dian parts. Expert rebuilding. Fast service 
Indian Motorcycle Sales, Kansas City 27 
Missouri. — 

~ WHIZZER ei engine $9. "Whizzer motorbike 
25. Doodlebug motorscooter $35, Cush- 
man $50. Crosley sedan $75. James motor- 
cycle $28.50. (Mailorder only). Send 25c 
(35¢ for Pirst Class Mailing) for 32-page 
Directory-Catalogue Number 95, listing 
these and hundreds of other bargains in 
engines, Go Carts. homebuilders parts 
plans, etc. Midget Motors Directory, Ath- 
ens, Ohio 

~ BICYCLE Supplies. American, Foreign; 
Postpaid. Attleboro Cycle, 619 County, At- 
leboro, Massachusetts. 





1000 MOTORCYCLES, Motorbikes. Bi- 
cycle Bargains, parts, accessories. Bargain 
Catalog 35c. Bunico, 146-PS, Covington, 
Virginia 





5 AV TATION 


HELICOPTERS are our business, not 
our sideline. A-W, originators of home 
built helicopters (not autogiros). sells 
more kits, plans than all others combined! 
Learn why—photos, specifications, com- 
plete prices; 25c. Adams-Wilson Helicop- 
ters, ne., 1 Lakewood 10, California. 

~ AEROMOBILE ground effect vehicle 
lans. 7 views. photos $5.00. Aeromobile, 

Neponset, Illinois 

HOMEBUILT Helicovter Handbook $1.00 
Directory $1.00. Urshan, 4332 N.P. Station, 
San Diego 4, California. 

~ PROPELLERS. plans, supplies for air- 
Latest designs, 
rompt delivery. Catal 25c. Banks- 
axwell, Box 3301G, Ft. Worth 5, Texas. 


BUILD THE Filetch-Aire Glide-Mobile. 

—— ground cushion car capable of 

of 40 M.P.H. over land or water 

Pians & photos $2.00; Detail drawings & 

instructions $20.00. 16 Cherry Tree Lane, 
Sparta, N. J. 














5A ASTRONAUTICS 





MISSILE, automation books. Discounts. 
52 


Free literature. 


Mathematics, Box 
Woodlyn, Penna. 











i POPULAR SCIENCE OPPORTUNITIES a 4 


7 ELECTRICAL SUPPLIES 
t EQt IPMEN 


~ ELECTRICIANS! Bend conduit easily, 
correctly test ‘Simplified System’’ 
$3.00. William Goforth, Box 455A, Clarks- 
ville, Tenn 

WHOLESALE Appliance Parts—Supplies 
Catalogue 25c. Seco, 26 South 20th Street, 
Birmingham 3, Alabama 





8 WELDING, SOLDERING 

BUILD Torch Cutting Machine For Less 
Than $10.00. Hand Operated. Using Your 
Torch. Fast, Accurate; Save Time, Gas 
Plans $1.00. Sobrinski, 113 Elk St., East 
Stroudsburg, Pa 


WELDERS, 110-220. Welds 4” 
Morris, 1070 Inner Drive, 
New York 


$39.50 
Schenectady, 


outfits—Arcweld- 
Eagle Welding, Dept 
Chicago 40, lll 


ACETYLENE Welding 
ers. Dealership open 
42, 5085 Broadway 

PREE Catalog. welders, welder kits 
Build 350-ampere welder using aircraft 
generator, plans 25c. Dunbar Manufactur- 
ing. Minneapolis 8, Minnesota 


9 MACHINERY, TOOL 
SUPPLIES, ETC. 
METAL Stock, alloys, 


der needs, quotes sent 
144, Sharon, 





shapes. sizes. Or- 
Stock Service, Box 
Massachusetts 


FREE New 
plete line of 
any where 
swivel 
duction 


catalog showing only com- 
work holding tools available 
Drill press vises, angle and 
machine vises, rotary tabies 

and heavy duty angle 

different models fully described with 
prices. Palmgren Produc Co., 8366 South 
Chicago Ave., Chicago 17, Illinois 
CEMENT Mixer $29.95 
fan kits, electrical supplies 
double return first order 
Sharon 144, Mass 


Tools, pumps. 
Big catalog 50c 
Reynolds Co., 


” DRILL Press Kit 
ature. Omega Products 
N. J 


$19.95. Pree Liter- 
Box 206, Paramus 





9A TKIGONOMETERS 


ENGINEERS, Draftsmen, Students 
angulator Makes Trigonometry Easy 
No C.O.D. Trical, Box 67, Buffalo 15 
York. Note: Price in this ad which ap- 
peared in April and May Popular Science 
was incorrect. Price should be $1.25 


INSTRUMENTS 


NEW And guaranteed 
transits and levels, 


Tri- 
$1.25 


New 





9B SURVEYING 


factory rebuilt 
sale or rent, with pur- 
chase option. We will repair, trade or buy 
old instruments. Write for list PS 60 
Warren-Knight Co (Manufacturers 
Surveying Instruments), 136 N. 12th 
Philadelphia 7, Penna 





10 ENGINES, MOTORS, ETC. 


DIESEL Injector Parts and Fuel 
Wanted GM51-53-71-110. Mayer, 
negie, Cleveland 3, Ohio 


Pumps 
7120 Car- 


GAS Engines 
$29.95 
Boston 


Briggs Stratton, 
Northern, 72 Merrima 
14, Mass 


new, 
Street, 


ROTARY Mower Parts 
log Free. Ellwanger's, 
vis, New York 


Discount Cata- 
15 Canal, Port Jer- 


"Mow ers, 
Catalog 25c 
Illinois 


ENGINES. Go-Carts 
Boxes Wholesale 
Products, Danville, 


Gear- 
Loren 





100 GARDEN SUPPLIES 


ANI > EQUIPMENT 


SHARPEN 
with a patented 


lawn mower blade 
balancer. Easy to use 
Pits any rotary mower blade. preventing 
vibration of engine and insuring better 
grass cutting. $2.00 ppd. Lawn Care Co., 
812 S. 16th St., Decatur, Illinois 


your own 


REPAIR your own lawn mower. Our in- 
struction brochure shows how to eliminate 
85% of all engine troubles with minor ad- 
justments. Also, blade balancing. Lawn 
Care Co., 812 S. 16th St.. Decatur. Il 


Il BOATS, OUTBOARD MOTORS 


NEW, used, rebuilt marine motors. Ma- 
rine conversions, fittings. Free Catal 
Stokes Marine Supply, Dept. 23, Coild- 
water, Mich 

FULL size, cut-to-shape boat patterns, 
blueprints, 74-38 feet. Big new 88 pg. il- 
lustrated ‘‘Build a Boat’’ Catalog of Naval 
architect-designed Catamarans, 
Runabouts, Skiffs, Outboard Boats, Sail- 
ing. Racing. Houseboats. 50c ‘How to 
Build a Boat’’ Booklet, $2.50. Equipment 
Catalog, $2.00. Cleveland Boat Blueprint 

A-77, Box 1651, Cleveland, 


SAVE! Save! Save! World's Finest Boat 
Kits—25°~ less! Satisfaction Guaranteed! 
Write for free color catalog. Dept 
660. Taft Marine Woodcraft 
Ave., N. E., Minneapolis 


FIBERGLASS Boat Covering, 
prices. Free literature and 
fert’s, Box 31X, DePere 


FRAME Kits, Plans or full-size Patterns 
for 35 Inboards and Outboards. Prepared 
for Amateur Builders. New 80 page illus- 
trative catalog—50c. Glen Marine, 9152 
Rosecrans, Bellflower, Calif 


636 39th 
Minnesota 
wholesale 


samples. Sei- 
Wisconsin. 


BOATS? 
Camping 


Finished! Unfi 


ished! See Easy 
Inc.’s ad under 


Auto Trailers.’ 
FREE 


plans 


boat anchor 
material list 
$2.00. Normay 
Illinois 


plans with 
detailed 
Box 


air boat 
instructions, 
427A, Bensen- 


"Wolfe 
Mich- 


ROPE Nylon 
Specialties, 7606 
igan 


And Polyethylene 
Mack, Detroit 14 


MONEY-Saving Boat supplies. Outboard, 
Inboard-sail, game-room. gear, equipment, 
hardware. jewelry instruments, controls, 
refrigeration, scores of other Marine Items 
Large Discounts. New inboard gasoline- 
diesel engines. We take old engine in 
trade—by mail. Send for 125 page illus- 
trated catalog. Only $1.00 ‘rebated with 
first order). Free-Floating Key Ring sent 

catalog. Boat Equipment Un- 
N. J 


with each 
limited. Oceanport 6 





12 BODY-BUILDING COURSES, 
4iU JITSU & ATHLETIC 
EQUIPMENT 


chest. shoulders! 
Fonsad, Box 601-C, 1100 
Wilmington 99, Delaware 


DEADLIEST 


BUILD powerful arms 
22 exercises, $1 
Market 


“Fighting Arts Orient’ 
Karate, Kung-Fu Manus 336 illustra- 
tions Split planks barehanded using 
breath. sand, straws 9 Karate” 
by Nishiyama photos, 
Beautifully Oriental Book 
Sales, P. O Oakland 7, Calif 


251 page 1 
Bound $7.00 
Box 1183 


“BIG Muscles. The 
Young's revolutionary 
formation. Gaucho, 
90 


Quick Way.’’ Dr 
discovery. Free in- 
Box 9309-S6, Chicago 


PREE 
Bodytone 
Florida 


information 
“worth Miami, 


Muscle 
Box 


buildin 
638A 


BARBELLS, Dumbbells 
ratus Booklet 10c 
Siloam Springs 


Courses, Appa- 
Good Barbell Co., 
Arkansas 

Book- 
Strength, Physique 10c. Read- 
Co., Reading, Pennsylvania 


BARBELLS. Exercise Equipment 
let Hea! th 
ing Barbell 


4 MUSCLE courses 25c 
Guaranteed. Sid's 
Evergreen 


12 courses $2.00 
System, PS-C3, 8421-C 
Southgate, California 





14 FIELD GLASSES, 
TELESCOPES 


BINOCULARS, Telescopes 
rrific values $3.98 up 
money-saving catalog 
5-91, Hartford Conn 


Microscopes 
Request free 
Criterion, Dept 

WAR Surplus bargains! Millions of 
lenses, instruments, telescopes. binoculars, 
components and complete line of astro- 
nomical telescope items. World's greatest 
optical market place! Send only $1.00 for 
beginner’s 10-lens kit and big instruction 
booklet Stock 2-CN. Write for catalog-CN 
Free! Edmund Scientific Co., Barrington, 
New Jersey 


Cruisers, | 


PSM- | 


Catalogue! Thousands war sur- 
plus. a Lenses, Prisms, 
elescopes, Binoculars, etc. Send $1.00 for 
10 Lens Hobbyist Set and Project booklet 
G. Jaegers, 691 West Merrick Road, Lyn- 
brook, New York 
BINOCULARS. “telescopes, ~ microscopes. 
Free catalog. National Optical Company, 
~ New York Avenue, Union City, New 
ersey 


DYNASCOPE—Amazing world ~ famous 
reflector telescope. Request free brochure 
Criterion, Dept. DS-73, Hartford, Conn. 


BUILD your own Reflector Telescopes 
Complete kits; Mirrors, Eyepieces, Tripods, 
all other accessories. Request free illus- 
trated literature. Criterion Manufacturing 

pt. KP-66, Hartford, Conn 


AMAZING prices binoculars, telescopes 
Folder, ‘Binocular Selecting’, catalog 
Free. Dealers also write. Prentiss Import- 
~ Mercury Bidg., West Los Angeles 25, 
Calif 


REFLECTING Telescope completely as- 
sembled. 60X. Guaranteed Observatory 
clearness. Free information. The Skyscope 
Co., P. O. Box 55, Brooklyn 28. New York 

TELESCOPES Binoculars—all sizes. 
Complete telescope makers supplies. Free 


Catalog. Suffolk Science, Mattituck, New 
York 


TELESCOPES 


—refractor, reflector, kits 
and accessories. Free illustrated booklet 
Dell Optics Co., Limited, Dept. PS, 329— 
55th Street. West New York, New Jersey 

ASTRONOMICAL books 


free list. Herbert Luft, 
Flushing 64. N. Y¥ 


BARGAINS Binoculars, 
croscopes. Free catalog 
Company, Box 2133, San 
fornia 


15 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY, 
TRAPPING 


100,000 PRODUCTS Wholesale — 
catalog! Send postcard 
Whippany 16, New Jersey 


FREE 
Spinners, 
Reels 


Star-atlases 
69-11 229th St., 


telescopes, mi- 
Adventure Sales 
Diego 12, Cali- 





Free 
Econ-O-Mart, 


Wholesale Catalog Beads, 
Lure parts, Sinker molds, Jigs 
Pinnysports, (PE), Toledo 6, Ohio 


10,000 GUNS!!! — Antiques, Moderns, 
Swords, Armour—every description. Giant 
Catalog $1.00. Agramonte’s, Yonkers 2-A, 
N. ¥ 


Cata- 
N. J 


5000 GUNS, Swords, War Relics 
log 50c. Smith Museum, Runnemede 

NOBODY Undersells Klein's! Send 25c 
for 144 Page All-Sports Bargain Catalog 
Klein's, Chicago 24, Illinois 


YOU can fish from the bottom up, 
use as float or plug. $1.00. Chenette 
Johnson, Hollywood, Fla 

CROSSBOWS! 
Prices! 


also 
5812 


Bows! Factory 
Wichita. Kansas 


FISHING Item Used At Home Too? Not 
Impossible. We Have One. Write Gibco, 
1216 N. Farragut, Dept. CF. Colorado 
Springs, Colorado 


MOLDS for Fisherman's Sinkers, 
Squids, Casting and Spinning Lures. 
Catalogue. Sweet's Molds, 
New Yor 


TENTS? Trailers? 
Inc ‘s”’ ad under 


SKIN Divers! 


Hunting 
Jayco. Box 1355, 


Jigs, 
Pree 
Tonawanda 3, 


See ‘Easy 

Auto Trailers 
Build your own under- 
water sea sled. Inexpensive to build and 
operate. Power driven—5 mph. Plans $2 
H & R Industries. Box 147, New Milford, 
Connecticut 


Camping, 


JAP rifles altering American shells $6.00 
Jap shells $3.95, catalog 10c. TP Shop, 
West Branch 10, Michigan 





15A 


DIVING EQUIPMENT 
& TR 


Al NING 
DIVERS— Specialized training in ad- 
vanced methods of construction, salvage 
and general commercial diving. Send for 
free brochure. Commercial School of Deep 
Sea Diving. Inc., 2301 E. Anaheim, Wil- 
mington. Calif 


225 














> | POPULAR SCIENCE OPPORTUNITIES & 


16 


CAM ve 5 ears | 





TENTS (200 styles). § Sleeping Bags (25 
styles). Air Mattresses (26 styles). Tar- 
paulins, Flys, Boat Covers, Ground Cloths, | 
Canvas Yard Goods, Netting, Aluminum 
Tent Poles, Stakes, Cots, Stools, Folding 
Tables, Refrigerators, Stoves, Lanterns, | 
Ovens, Heaters, Grids, Nested Cook Sets 
Canteens, Mess Kits, Water Bags. Buckets 
Packs, Rucksacks, Axes, Toilets, Knives 
Saws, Compasses, Ponchos, Station Wagon 
Screens and porches, Dehydrated Foods 
Camping Books. Send 25c for new 160-page 
catalogue (includes camp sites and camp- 
ing hand book). Print name-address. Mor- 

Tents, 10-15G 50th Ave., Long Island 
City 1. New York 


VACATION every weekend with compact 
camping trailer. Tent folds out to accom- 
modate five—takes just one minute to set 
complete camp anywhere! Wives love 
neatness, roominess. Fully illustrated 
brochure free. Heilite Trailers, 1445 South 
Sacramento, Lodi, California 

TENTS? Trailers? See Easy 
Inc.’s ad under ‘‘Auto Trailers.”’ 

ARMY surt lothing amping equip- 
ment. Tremendous catalog free. Princet or 
300PS Northern Blvd N. Y 


its 


Camping | 
ylus 
Neck, 


DOGS, BIRDS, HAMSTERS, 
RABBITS & PETS 
RAISE Rabbits on $500 month 


Free details. White’s Rabbitry, Mt 
Ohio 


Great 





plan 
Ver- 
[TS Every Description Ship Ar 
Catalog $1 (refundable) 
Florala. Alabama 
18 LIVE 


FREE 
hworms 


1ywhere 
Jungleland 





BAIT 


Postpaid 
truct 


Georgia 


with raising and 
m mis. Carter Farm-12 
Plains 

FREE Folder 
me 
Jakha 


Picture 
$3.000 arly. Spareti 
ing rthworms 
ill Texas 
AFRICAN Nightcrawlers 
500—$7.00 (Dealers Quoted) 
Farm-V, Willow Springs. Missouri 
EARTHWORM raising information 
Soilless method $1.00. Heller 
braska 


19 


20c 
Gering, Neb- 





FARMS, OTHER 
REAL ESTATE 


FLORIDA—Nice he 
month] Polder f 
DeLand. Florida 


CANADIAN Tax average 

price five dollars a month] 

payments. Farms ing and 

fishing camps. min —- Limited number 
Write at on 3 

logue x Sale Service, 

Bloor Street West. Toronto 5, Canada 


STROUT Catalog Home 
Businesses 3.665 Bargains described 
States. Coast-to-Coast. 60 Years § i 
Strout Realty. 251-ZB Park Ave 
New York 10, N. Y 


CANADIAN Vacation 
$285.00, 40 acres. $10.00 
ottage sites, hunting. fi 
Free information 
Shaftesburs 

FLORIDA— 
ly. 165x660’ 
Properties. 
Florida 


ymes 


Pree 


ite $345 at 


Winfree 


$10 
Vernor 


Sale Lands 


-Free. Farms 


Land Full 
montt 

hing. inve 

Land Corporation 

Downsview. Ontario. Canada 


Beautifully 
Douglas 


wooded Premium 
Wood, Fountain, 


PROFITABLE OCCUPATIONS 


FREE Picture Folder, ‘“‘How to 
$3,000 Yearly. Sparetime, Backyard 
ing Earthworms!"’ Oakhaven-7 
Texas 


VENDING Machines—No Selling. Oper- 
ate A Route of Coin Machines and Earn 
Amazing Profits. 32-Page Catalog Free. 
Parkway Machine Corporation, Dept. 17, 
715 Ensor Street. Baltimore 2, Mary land. 





Make 


Rais- 
Cedar Hill, 
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| Companies 


2'.-Acre Zstates, $20 Month- | 





FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10, Plains, Ga 


~ INVESTIGATE Accidents—Earn $750 to 


$1000 monthly. Thousands of insurance 
airlines, steamship lines ur- 
need Claim Investigators. Place- 
help. Free book—Today! GI Ap- 
proved. Universal Schools, CPS-6, Box 
8227. Dallas 5. Texas 


CONSTRUCTION Estimating Learn 
Professional Career at nome. General Con- 
struction Estimating Course now avail- 
able. High salary openings. Free informa- 
tion. Dept. C, Builders Publications, 1135 
West Huntington Drive, Arcadia, Cali- 
fornia 


199 FRANCHISE Opportunities In New 
Franchise Directory. $2.00 postpaid. Pilot, 
42 West 33 St.. New York 1 

SHARPEN—scissors, 
sively. Clipper sharpener 
hawk, Sheldahl, Iowa 

BECOME 
franchise 
handsome 


gently 
ment 


pinkers—inex :pen- 
Supplies. Black- 
independent with 
business. The | 
incomes teq 
facts today National Franch 

528, 333 North Michigan, 


PIANO Tuning Learned at home 

methods ican — 01 of Tunir 

707, Gilr Californi 
FREE 300k “900 

Known Businesses 

outh 5L, Br lyn 4, New York 

23 BOOKS & MAGAZINES 
GOOD Used Books, 50c-$1 

Editions, Dept. PS, Hempstead 
BRITISH Book 

Catalogues free 

New York 
ATHEIST Books. Catalogue 

Seeker Co 8 Park Row, New Y 
BOOKHUNTERS 

Wants! Jaher B 

wood Drive 
100,000 BOOKS—1 
ubjects! Free Catalog 

MH Chaparral, Corpus 
SELF help book 

catalog D’ Amaral 

R. I 


Chi 


me 





Bargains. Al 1 
Transbooks, Want 


Each 
Bargai 
Christi 
subject 
102, Pr 


All 


30X 


BACK Date 
Little Books 
Sondreal 


Magaz 
Bough 
Northwood 


FREE Florida Book 
or invest in lorida? 
tra ted book by C 
Comptroller 
real estate. r 
employment 
formation i 
Plorida Inform ation Bureau 
inter Park. Florida 
on costume and its acce 
gloves. corsets, etc. and mar 
subjects. Free catalog  ~— Box 3 
Los Angeles 6, Californis 


1,000.000 BOOKS i0c 
Free! Mailway, Box 124 
Y. Cc 


Each 
Stuyve 


Catalog 
ant Sta- 


on, N 


24 





HYPNOTISM 


HYPNOTIZE Self, 
with amazing 


Others while asleep 
hypnotic phonograph rec- 
ords, tapes. Catalog free. Research As 
ciation, Box 24-G, Olympia, Washington 


FREE Illustrated Hypnotism. Selfhyp 
nosis Catalogue. Write: Hypnotist, 8721 
Sunset, Hollywood 46P, California 


FREE Catalog! ~ he em Autohypno- 
sis! Books Tap Records! Drawer 
PS697, Ruidoso, New Mexico 


WORLD'S largest catalog 
Enterprises, 1244 Lincoln 
Jose, California 


XRAY Mind! 
Guaranteed $3.00. Wamsteker 
Ottery, 


Cape, South | Africa. 


INVENTION, plastic Hypno-Coin. 
whirling hypnotic lens. Complete 
secrets, instructions, only 99c 
Money Back. Free catalog—records, 
machines, enclosed. Hypno‘ic-Aids, 
1133 Broadway, New York City 10 


so- 


free 


Merlin 
Avenue 


San 


Hypnotize, one glance 


Box 10, 


has 
with 
Success or 
books, 
6-PS 


“HYPNOTISM Explained.’’ 64 page book 
—l5c. Bookmaster, 2432 Fernwood, San 
Jose 3, California 


HYPNOTIZE unnoticed, quickly, 
lessly or refund! $2. Retnim, Box 
Cedarburg, Wisconsin 


AT Last! New book 
achieve self ame or 
Free  literatu 
Dept. 6, Box 

‘“‘HYPNOTIZE 
fingersnap."’ on stage 
refund. $2. Hypnoma 
Chicago 90 


HYPNOTIZE Succe ssfully! ‘One Word.”’ 

Instantaneous Again t Will’ Methods 
Exposed! Cx strated Course—In- 
cluding cret y e Pressure Tech- 
nique l Fowler, Box 4391, 
Woodbur 


HY P NC TI 
hom 
broch 
Park 


244A 


effort- 
244, 


really y teaches “how 
S18 10w to use it. 
McKinley Publishers 
Bernardino, Calif 
One word One 
Satisfaction—or 

Box 9309-S6, 


3033 


San 


ter 


ure. Ni “7 
JOKES, GAMES, 
NOVELTIES, ETC. 





For 


126 


Mixed 


Ivyland 





MAGIC TRICKS, 
PUZZLES, ETC. 


Book 
Douglas 120- 
Complete « 
equipment 


200 


page 


TRICKS—1 Edition 
t Z lable at- 
aiog 
10« 

Magi Dallas, 
ket parlor 
Jatalog (408 pages) 
1 Walnut, Phila- 





COINS & CURRENCY 
CERTAIN 1913 Nickel $9,000.00. We paid 
900.00 for S Wollar 2,300.00 
t. War Dates—Cents 
$2,000.00; Nickels before 1940 
194 $4,000.00; Quart 
00.00; Half 
29— $4,000. Panadian Coins 
$200.00 l $1,000.00 
Gold Coir etc 
f to $1,400.00 each 
$25 ,000.00 


for 


ed Certain before 


ated 1938 
(K-408-C), Boston 8 
PREE List! U.S. Coins 
Hugh Coins, Hick 
— MISMATIC’S 


Month! 


a 
Massac husetts 

Lowest 
North 


Prices 
Carolina 
L argest t 

Sam 

WS, 


Formosa, Vatican, etc 
banknote, 10c with coin ap- 
tleton Coin Company, Little- 
New Hampshire 
, FREE Bargain List. Send Self Addressed 
1 Ex I Hobby Sales, Box 4054 
Paul ta 
RAREST CC Mint Dollar, 1885 Unc 


10.00. 100 Pg. Illustrated Se naa 50c 
Shut tz, Salt Lake City 10 ah 


LINCOLNS. 25 different 1909-1934, $1 50. 
Zarris’s, 1457 Moreno, Oceanside, Calif 


WOWIE! Indian Cent, Foreign . Coin, 
Bargain Lists 10c. Hutchinson's, Box 4747, 


Phil ladelphia 34, Penna 

FREE Bonus Offer! 
10c (refundable) 
pany, Mansfield, 


U.S. Bargain List, 
Economy Sales Com- 
Massachusetts 
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COIN Magazine, 200 pages. Sample 50c. 
Numismatic, 7320 Milwaukee, Chicago 31 

35 DIFFERENT Jefferson nickels $5.00 
25 different Rooseveit dimes $5.00. All in 
folders. Harlan Gates, 400 James, 
cuse 3, New York 


GET Profit And Pleasure in in collecting 
old coins. Send 25c for 68-page illustrated 
coin catalog. You'll be delignted with it 
Send for it now. B. Max Men}, Box 750-C, 
Costa Mesa, Calif. Oldest rare coin estab- 
lishment in U.S. Established 50 years 

OLD Money Wanted. Will pay $1,000.00 
for 1894 Dime, S. Mint. $5,000.00 for 1913 
Liberty head nickel (not Buffalo). Big 


remiums paid for all rare coins. Send 5c | 


or Large Coin Folder. May 
profit to you. Numismatic Co., 
Costa Mesa, California, 
LIBERTY Nickels 6 different sl 00. Price 
List 10c. R&M Coins, Delanco, New 
Jersey 
1914-D LINCOLN 
many collectors. 
arison exhibit, or filler 
Rankin's Box 523, 
LINCOLN Cents, 
8-D, 192/-S-D, 


mean much 
Box 750-R 


(altered) 
$1.25 Postpaid 
Petaluma, Calif. 
1924-5, 1921-58, 
1928-S-D, 1920-S-D, 
P, 1925-S-D, 1938-S-D, 1930-S-D, i955-S, 
1917-S-D, 1918-S-D, 1919-S-D, 1929-S-D, 
1931-P. Complete lot only $3.15. Berry, 
Box 306, Westminster, Calif. 


SIX Different Indian Cents $1.00; Free 
Discount List. Collector's Bargains, Box 
356A, New Hope, Penna 

SIXTEEN page 1960 retail price list of 
U.S.A. and Canadian coins for 10c. Our 
selling rices on thousands of coins and 
coin collectors supplies. Bryson Incorpo- 
rated, 612B White, Toledo 5. Ohio 

BRILLIANT Proof Sets — 1957-$4.50; 
1958-$9.50; 1959-$4.95; 1960-$2.95; Ghana 
$10.50; Queen Elizabeth Coronation $12.50 
World Coin Book $4.15. Gigantic 96-Page 
Bargain Catalogue $1.00. Bebee’s, 4514 
North 30th, Omaha 11, Nebraska 

LINCOLN cents at least 
for $1.00: Box 85, 
Michigan 


27A INVESTMENTS 
~TNCREDIBLE! Listed growth 


1916- 
1909- 


20 years old 14 
N.E. Station, Livonia, 





‘sleeper’ 


stock. Selling under $3.00. Pays good divi- | 


dends. Full particulars $1.00 obertson, 
Box 6838, Kansas City 30, Missouri 


238 STAMP COLL ECTING 





UNITED ‘States commemorative collec- | 


tion containing 33 different—10c. Approv- 
als. White, 516-W Avenue L, Brooklyn 
30, New York. 


307 WORLDWIDE different s stamps only 
25c Yon Niagastamp, St. Catha- 
rines 672, Ontario. = 


25 DIFFERENT large American Com- 
memoratives 10c. With approvals. Lin- 
stamp, St. Catharines 619-A, Ontario 


AMAZING Offer! 200 US 
cluding commemoratives, 
denominations to $1.00 
roval Applicants 
ists free. Mystic 
Camden _ New York 


103 DIVERSIFIED British Colony Stamps 


stamps—in- 
airmails, high 
only 
Illustrated Bargain 
Stamp Co., Dept. 55 


only 10c. Approvals. Niagastamp, St. Cath- | 


arines 672-A, Ontario 


102 DIVERSIFIED ‘Worldwide — 
10c. Approvals. Linstamp, St 
619, Ontario 


1000 DIFFERENT ” Worldwide 
$1.00. Valued over $20.00 
6, Kenosha 6. Wisconsin. —_ 


~ INTERESTING Worldwide Animal stamp 
collection 10c. With approvals 
stamp, St. Catharines 672-B, Ontario 


WORLDWIDE, 50 all different, abso- 
lutely free, just to introduce our incom- 
+4 approvals. Kent Stamp Company. 
G x bi. Brooklyn, New York 


100 —— Stamps. 
provals 
tion, Texas ¥ 

PREE! Liberia Airmail Triangle, Dia- 
mond. Midget. Mammouth to approval 
buyers. Plymouth, Dept. A-2, Bell, 
fornia 


TWO $5.00 United {tates Stamps, twenty 
others 10c with United States approvals 
Irwin, Box 1109. Brooxlyn 30 


stamps 
Catharines 


"Stamps 
Universal, Box 


10c with @ a 








Syra- | 


| Atlas 


has fooled | 
Use this penny for com- | 


| Europe—Asia 





| postage. Empire Stamp Corp., 


|} multi-colored, 


10c to Ap- | 


| mixtures 


| ing $3.00, 


| Miami 


Niaga- | 
| complete 


| gain Lots. Hundreds Stamps $1 
Smith, 508U Brooks, College Sta- 


Cali- | 


FREE! $1.00 worth, your choice, from 
first selection. No Strings! Adults Only 
Rush request now. Philatelics, Dept. TF, 
New Paltz. New York 


508 DIFFERENT World-wide from For- 
mosa, Morocco, Indonesia, etc., catalog- 
ing over $15.00, only 35c. Offer to Adults 
Only. Approvals. Littleton Stamp Com- 
pany, Littleton Q2, New Hampshire. 


NUDES set (4)- 


Unusual Approv als 0c. 
Eisenhower 


Racine, isconsin. 
U.S. Stamps. Giant Discount Catalog— 
Maiden Lane, NYC 


20c. Raymax, 27-VX 
38 


ALBUM! Hundreds o of “Spaces! Only 10c. 
Postpaid! Stampmart, Hartford 1, Con- 
necticut 


225 STAMPS For only 10c! This mam- 
moth value includes Airmails, Pictorials; 
stamps from strange Countries catalogu- 
ing up to 25c each! Also Approvals. Mys- 
tic Stamp Company, Camden 55. N ¥. 

PREE 400 genuine postage stamps! 
Worth $10.00 at catalogue prices. Africa— 
—British Emp.—a fascinating, 
valuable mixture from foreign convents 
banks, etc. Who knows what you will find 
Also Free helpful Collectors Handbook 
Adults only. Approvals enclosed. Frasek 
Co., PS, White Plains, New York 


125 DIFFERENT U s A.—$1.00. Approv- 
als. Utechts, 1143A North Keeler, Chi- 
cago 51 

WOW! 110 All Different Germany 10c 
Zeppelins. Semi-Postals, Airmails, High 
values, etc. Giant Catalog, bargain lists 
included with beautiful approvals. James- 
town Stamp, Dept. A60PS, Jamestown, 
N. ¥ 

FPREE—Mint British Coionies from 
Brunei, Solomon Islands, Negri Sembilan, 
Sarawak, St. Christopher, Nevis, Treng- 
ganu, Gilbert Ellice. Free with poorer 
Viking. Great Neck 5, New Y 


DEALERS Wholesale Catalog. Postage 
4c. Pranksco, 5031 Queensbury, Baltimore 
15, Mary land. 

TERRIFIC ‘Stamp Bargain! 
Iceland—Vatican Assortment—plus exotic 
triangle set—Also fabulous British Colo- 
nial Accumulation—Plus large stamp book 

all four offers free—-Send 10c to cover 

Dept. P. 


Israel— 


Toronto, Canada 


WEIRD Diamond Shape Coffee Stamps 
—Lovely Flower Triangle; First American 
big commemorative Greenland, Idol 
Dancer, etc. 10c with approvals. Capita) 
Stamp Co gesrsebure 10, Mich 


YEMEN Pilag Stamps w'th Saudi Arabia 
and Iraq Flags. Also Hospital Stamp. Big 
unused, scarce stamps 
Catalog $1.80, 10c with approvals. Ozark 
Stamps, Spring Lake 10A, ichigan 


PRICE List U.S., Foreign. No A prov- 
als. Allen. 5000 Miami, St. Louis 9, Mo 


FREE! Giant Bargain Catalog—New 
Edit'on listing thousands of bargains in- 
cluding U.S. and B.N.A. stamps, packets. 
albums, accessories and sup- 
plies sent with beautiful approvals 
Jamestown Stamps, Dept. EB James- 
town Y 

EXCEPTIONAL catalog - 
includes triangles. commemora- 
10c, approvals. Reeves, Box 37597P. 
37. Florida 


100 DIFFERENT US Commemoratives 


50c, Approvals included. Shelron, Box 
907-P, New York 8, N. Y¥ 


FREE! 25 Egypt 5c handling. A provals. 
Bellet Stamps Hazel Park, Michigan 
AIRMAILS: World wide selection. Plus 
sets from Europe and North 
America. All for one dime with approvals 
Charles Boger, Box 152, North Wales 


425 “different, 


tives, 


| Penna 





90.000 STAMPS Sale: Outstanding Bar- 

Giant As- 
High Value 
Ave., Brook- 


sortment Better Stamps $5 
Packet $3. Persile, 436 N. Y 
lyn 25, Y 

PRESIDENT Eisenhower stamp free to 
introduce “Bireet. t Herald Stamp Co., 61 
West 35th Street. New York 1. 

FREE!! Giant Roosevelt Diamond, 25 
others. Approvals. Myers, 17592 Ardmore, 
Detroit 35. Michigan 








25 DIFF. Chile 10c to applicants for our 
1-2c Approvals. Superior Stamps, Box 
5021, Det. 35, Mich 

50 DIFFERENT stamps free! Approvals 
ata Box 48, Queens Village 29, New 

or’ 


14.000 DIFFERENT! Amazing new y plan 
builds your collection systematically, coun- 
try by country. Only 50c weekly. Free de- 
tails G. Ware, Stepney 70, Conn 


FREE! Over 100 different, $2.50 value, 
including space satellite, Israel, British, 
U.S., first U.N iberia. Approvals. Send 
25c for mailing. Horace Gatewood, Win- 
ston-Salem. N. C 


THREE months trial subscription, 25c 
National Stamp News, Anderson, South 
Carolina 

U.S. Mint Flag set, complete, $1.00. Free 
list. Brooks, 2323-T Avenue X, Brooklyn 
35, New York 


TERRIFIC Value, Eight Com; Complete Mint 
Sets 10c With Approvals. Beaties, 58 
Glenagar, Islington, Ontario, Canada 


U.S. Plate Block a Kueh! 3125 
East K, Tacoma 4, 


PENNY Approvals! 
logue! Kloster 
5, California wee 


OLD U.5., Flags, Presidents, Commemo- 
ratives with approvals, free gift 10c han- 
dling oe Stamps. Box 312CZ, 
Jackson Heights, New York 


25 DIFFERENT Commemoratives 1893 
up 10c. U. S. Approvals. K & B. Box 70, 
Brooklyn 23, N. ¥ 

MINT Fipex Sheet 35c ~ Approvals. 
Chamberlin, Box 113, Hesperia, California 


100 OLD U.S Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut, 
Mansfield, Ohio 


60 DIFFERENT U.S. (30 Commemora- 
tives) 25c. No approvais. Seidenberg, 
Appleton, Wis. K 

UNITED States, Canada, British  Col- 
onies’ Quality Approvals Enclose 1i0c 
Peterson, Box 31, St. Paul 2, Minn. 

NUDES, Bathing beauties, etc. Collec- 
tion 88 fascinating stamps $1.00. Box 1553, 
Washington 13, | Cc. 

SURPRISE Packet, 
company. Monson, 


7, Colorado. 
THOUSANDS Beautiful Stamps! 3c each 
on approval. Stamco, Pioneer, Calif 


10 BEAUTIFUL Mint British Colonies 
we Sens approvals. Bennett, Candor 2, 








Regardless Cata- 
, 4164—52nd Ct., San Diego 


10c Approvals Ac- 
4524 Montview, Denver 





Word 
117-¥Y, 


80 GIFTS with @0 se selections 
stamps i¢-3¢ each. Nations, Box 
New York 51, Y 


100 DIFFERENT world wide 
foreign approvals. Dunning, 
dale, Houston 18, Texas. 


SWEDEN—100 different, 25¢! 
rovals. Carling 
ichigan ‘ Veet. 


U.S. Bargain 53 different 10¢. 1 with US 
Approvals. Stamps, Kennebunk. Maine 

ADULTS! Like Stam 
approval business. Our free guidance shows 
exactly how, makes it easy. profitable. De- 
tails Free. Columbia, 45-09-SP Broadway, 
Long Island City. New York 


FIRST Day Cover Approvals! Included 
free: Valuable airmail flight cover. Myers, 
Coopersburg, Penna le 

PREE! Unusual ‘animal’ packet. Re- 
quest approvals. Dancer, B75-T8, Mans- 
field. Ohio 

1000 DIFFERENT Worldwide. $1.00 
With approvals only. Jacobsen, Crompond, 
New York 


NUDES. 10 Undra) 
People On Stamps 
Stamp Farm, 51-31, 


“OLD Glory’’ in flaming colors! USA 
flag giant beauty from Honduras! Enor- 
mous United Nations Mexican stamp! Plus 
strange gorilla issue, Duke of indsor, 
Morocco, lovely Macao flowers, wild buf- 
falo stamp and others. 10c with approvals 
Sunny Stamps, A Apopka 10, Florida 


10¢ with 
1634 Chippen- 
1¢-3¢ ap- 
660-B. Howard City, 


? Start your own 











d, Partially Draped 
wo Dimes. Approvals. 
Oxford, Wisc 








Te ee ee ee ~~ ie — i 
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BIG U.S. Price List Free! Bailey, 45-H 


Bromfield, Boston, Mass 


GIANT Approvals Thousands Different 
le and 2c each. Wahl’s Stamp Exchange, 
7008K Farragut, Chicago 31, Ill 

50 ALL Different Stamps Free With Ap- 
provals. Wm. Rice, 87 Washington Avenue, 
Kingston 39, N. Y 


29 ANTIQUES, KELICS & 
INDIAN GOODS 


SCALPING Knife, 











Spearhead, Flint 


Thunderbird $4.00. Catalog Free. Arrow- 
head, Glenwood, Arkansas 


SELLING 100 000 ancient Arrowheads, 
Spearheads, a ls Lis’ 
Glenwood, Arkan: 


30 MINERALS & PRECIOUS 
STONES 


t free. 
Lear's. 








EARTH Science — Rockhounds National 
Magazine. Subscription $2.50. Sample 35c. 
Box 1357-PS, Chicago (90), Ill 

“GEMS & Minerals Magazine, vr. 
rock hobby monthly. Field trips, ‘“‘how’’ 
articles, pictures, ads. $3 year. Sample 
25c. , Mentone, California 


largest 


GET Free e Catalog no serious rockhound, 
gem cutter, jewelry maker, 
Craftsman can be without 
gains, exclusive items, 
largest suppliers and author'ties in the 
field. Free . . new catalog just off the press 
—yours for the asking! Write Grieger’s, 
Dept. C-14, 1633 E. Walnut, Pasadena, 
California 


FREE bargain gem list. Lapidary and 
silversmith catalog, 56 pages, 25c. 
O’Brien’s, 1116 N. Wilcox, Hollywood 38, 
Calif 


Pull of bar- 








PAN Gold—in the southern Appalach- | 
ians—make your weekends profitable; com- | 


pletely illustrated guide—hand 
‘Appalachian Gold’’, Erwin, 

PROSPECTORS! Learn from experi- 
enced geologists, how to locate and iden- 
tify rocks and minerals. A comprehensive 
home study course designed for anyone 
interested in exploring for valuable ore 
deposits. Write Now, for free literature 
Pacific School of Mines, Dept. AB6, Box 
2538, Palm Springs, California 


31 HOBBIES, COLLEC TIONS 

~ INVENTING can be an interesting “and 
profitable hobby. Write for complete par- 
ticulars. Institute of American Inventors, 
Dept. 30-E, 635-F St.. N.W., Washington 
4 D.C 

LEG Irons. $12.95; 
Leather Restraints; Fetters 
Specialties. Catalog 25c. Thomas Ferrick, 
Box 12P. Newburyport, Mass 


SOLDIERS—-Battle of 
Miniature. Catalog =1—35c. Bussler Min- 
iatures, Box 107-E, Wollaston 70, Mass 


AMAZING Introductory offer: 10 differ- 
ent foreign military emblems only $1.50; 
30 different countries, special $3.75; For- 
eign medal catalog 25c: American catalog 
25c. Insignia Club, 550-A Fifth Avenue, 
New York 


COLLECTORS Matchbook covers 


k—$3.00 
‘Tennessee. 





$7.95 
Collector's 


Handcuffs, . 


Gettysburg in 


100 | 


Different unused $1.00. Catalog 25c. Album 
$3 Charles -~eeaee 1311-P East 84, 
Cleveland 3, Oh 


32 PHOTO FLNISHING, 
PHOTOCOPIES, ETC. 





A Triple ‘Value— uality, Price, Service 
Color or Black & White. 12 exp. (Black & 
White)—59c. 20 Gift Photos—$1.00. Holi- 
Colo Photos, Dept. 17, Box 666, Denver, 
Co 





hobbyist or | 


low prices from | 


442-448 N. Wells, Chicago 
} Tremendous _as- | 


| values. 
| Street, 


| 50 feet 


FREE! Kodak Film For Life. New 
Kodak Film for every roll you send to de- 
velop. Jumbo size. — and White: 8 
Exp. 75c—12 Exp. 
Exp. $3.25—12 Exp. $4.20 Send for price 
catalog for more savings. Satisfaction 
Guaranteed. Yankee Photo Service, 
1820-PS, Bridgeport 1, Conn 


AVE On Photo Sasvins Kodacolor 8 
Exposure Roll—$2.50. 12 Exposures—$3.50 


Reprints 25c. Black and White 8—50c. 12— 


70c. Reprints—-ic. Fast Kodachrome Ekta- | 


chrome and Anscochrome Processing. Free 
Mailers and Price List. Save on Photo 
Service, Box 50, Watertown. Wisconsin 


INTRODUCTORY Special 
Kodachrome 8mm movie or 35mm 2 
$ 





20 exp 

1.00. Kodacolor 8 exp. complete $2.00; 12 
exp. $3.00. Black and white 8 jumbos 40c 
Jumbo reprints 5c. Quality guaranteed 
Prompt service. Write for free mailers 
Past-X-Foto, Dept. PS-6, Box 7A, Jersey 
City, N. J 


ENLARGEMENTS! Eight 5x7’s or Five 
8x10’s from wy $1.00. Wilart, Box 
975, Little Rock, Ark. 


32A COLOR PHOTO FINISHING 


KODACHROME-Ektachrome Guaranteed 
Kodak Processing-Prompt-8mm or 35mm 
20 exp. $1.40. Free List-Mailers. Color Pix, 
Dept. S, CPO Box 30, Kingston, N 


33 er PICTURES, SLIDES 
OUND EQUIPMENT 


MOV z (Camera P 8 mm roll $1.: 50. 
16mm $3.00. Free processing. Better 
Films, +42 New Lots, Brooklyn, N. Y¥ 


MOVIE Film! Free catalog! Eso-H, 47th 
Holly, Kansas City 12. Mo. 


10c BRINGS big new Cine Manual! for 
the 8mm-l6mm Movie Maker. Save $$$ on 
fresh B&W and Color Movie Film, 
Home Processing chicago 10 
0 























Superior, 

16MM Sound shorts 
sortment of features. $16.50 up. Used 
16MM sound pretenses, $79.50 up. Cata- 
log. Abbe Films, 417 West 44th Street, 
New York 36, PLaza 7-2219 


TAPE recorders, Hi-Fi components 
Sleep Learning Equipment, tapes. Unusual 

ree Catalog. Dressner, 69-02 174 
Flushing 65, New York 


FREE every month—Blackhawk's news- 
paper-size catalog 6mm, i6mm movies 
2°x2” color slides —— selection i 
Bargains in used 16mm sound 
jectors Blackhawk Films 
Iowa 


FREE Catalogues 5,000 8-16M) 
International Films Greenvale, New 7 ork 

HI-FI Components Rec ders Pree 
Wholesale Catalogue. Carston, 125-J East 


2 


“16MM Sound Films 
ford, 412 Page, Ft 


SEE the World in 
Kodachrome movies 
America, Europe, Africa, 
National Parks. Also War and 
films. 185 subjects. Low pr 
World in Color, Box 392-PS, imi 


SOUTHSEAS—2X2 colerslides. Eight for 
$1.00. Sample, Catalogue, 20« 


Avery, Box 
8261, Waikiki, Honolulu, Hawaii 


SPECIAL Entertainment—é8 mm. b&w 
$12.00. 16 mm. b&w, 100 feet 
$20.00. Tex, Box 368, Terminal A, Toronto 
Canada 


Lists Free. Craw- 
Worth 10, Texas 
Color. 8mm 
Alaska 
Sout! 


16m. m 





UNUSUAL Values. Hi-fi components 
tapes, ta recorders. Catalogue; package 
quotations. Budget Hi-Fi, 83-06A Vietor 
Ave.. Elmhurst, N. Y¥ 





A 3- in- 1 Value—Price Quality. Service 
20 Gift Photos—$1.00. 12 exposure rolls 
(Black & White)—59c. Color or Black & 
White. Interstate Photos, Dept. 12, Box 
15, Aurora, 





TWELVE eens rolls 48c. Wallets 
20 for $1.00. Lincoln Studios, Dept. L, 
Box 13, Lincoln, Nebr 


ROLL Rovstenes 4X6 “or "4X4 prin prints, 8 8 
exposure 50c; 12, 70c. 5x7 prints: 8, $1.00; 
1318 est Columbia, 
Pennsylvania. 


12, $1.40. Hagner, 
Philadelphia 22, 
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34 CAMERAS, PHOTO SUPPLIES 


10.000 PHOTOGRAPHIC Bargains! 
thing & everything photographic 





Any - 
Still, 


Movie, equip. etc. New or Used. Send pos- | 


tal. Box 193-ZA, Peabody. Mass. _ 


164 PAGE Photographic Bargain ‘Cata- 
log, listing thousands of photographic bar- 
gains. Send 25c for your copy. credited on 
first order. Dept. 4-C6. Central Camera 
Company, 230 Wabash Ave., Chicago 
4, Illinois 


EARN $200 Month With Your Camera 
ails Free 5 ~ aaa aphic, Box 8008, 
Huntington, W. Va. 








1.00. Kodacolor: 8 | 


Box | 


| 7 
Processing | 333_W 


35 MU voy INSTRUMENTS 


SONG WRITERS 


~SONGPOEMS and 


lyrics wanted. Mail 
to: TinPan Alley, In 1650 Broadway, 
New York 19. N. Y 


SONGWRITERS: Recording Company 
Wants new songs. Royalty basis. National 
sales, promotion if selected. No charge 
for melodies Send material Music 
Makers. Dept. G-60, 8344 Melrose, Holly- 
wood, Colifornia 


SONGWRITERS! Protect your ideas! 
Hold all poems, songs! Write for safe, cor- 
rect procedure! Song Service, Dept. PS, 
56th, New York 19. 


~ POEMS Wanted for musical setting 1g and 
recording. Send poems. Free examination 
Crown Music Company, 49-P West 32 
Street, New York 1. 


POEMS Needed Immediately for New 
Songs and Records ee Examination and 
Appraisal. Send Poems: Songcrafters, Ack- 
len Station, Nashville, Tenn 

SONGWRITERS, with publisher con- 
tacts, want song ideas. Share royalties. 
No fees. Send poems: Songwriters’ Asso- 
clates, 1650 Broadway, New York 19-F 

PROFESSIONAL service for amateur 
songwriters. Colonna Enterprises, Boxx 
Burbank, Calif 


” GUITAR Making. books, plans, imported 
yao, tools. List 10c. Wil wee 510 East 
ilth Street, New York 9, N 


SAVE $3$5! ~ Import your own instru- 
ments! Write Economy Imports, 545 West 
lllth, New York City 25 























all | 


354 PHONOGRAPH RECORDS 


PARTY Records Sam 
alog $1.00 postpaid 
Dept. 7. P. O. Box 
California 


4 LATEST Songs On 45RPM Record 50 
Cents Coin Postpaid. McGinty Music, 235 
N.W. 57 Court, jami, Pla 


> “CORDS, Stereo, Monaural, 





le record and cat- 
ollywood Jokers, 
1986, Hollywood 28, 





Big Dis- 


| wT % Write Noelsson, Box 211, New York 
; Y 





| 36 RADIO, 


TELE 
SUPPLIES & QU 
RADIO & TV Tubes at 
Prices! 100% 


Manufacturers 
Guaranteed! Brand New! No 
re-brands or pulls! United Radio, Box 
1000. Newark, New Jersey 


PIX Your Own TV. Save 80%! Send for 
Pree Illustrated Chart showing how! We'll 

clude Giant Electronics Catalog. Zaly- 
220-S West 42nd Street, NYC. 


FREE! Giant wholesale catalog on elec - 
tronics, hi-fi, transistor, scientific, hobby 
optics. photographic, housewares, jewelry 
tools, novelties, toys. Write: Lektron, 1315S 
Everett Ave., Chelsea 50, Mass 

1d Radio Tube Tester, Free Repair 

wal Checks Home Appliances, $4.00 

Paid Or C.O.D. Plus Postage. State 

Stores, 1165 Beach Channel, Far Rockaway 
91 Y 


tron 


Electric 2-speed 7'2” 
speaker $49.95. Battery razor re- 
$14.75. Postpaid. Wingfield Co., 


Memphis 2, Tenn 


Recorder 


Ds 
Box 2404 





37 BUSINESS OPPORTUNITIES 


YOUR Own Import Mail Order Business! 
Deal with over 400 manufacturers, export- 
ers of the world. Complete Import proce- 
dures, international drop-ship methods 
Capital unnecessary. Free details. Asso- 
ciated, Box 2068-P8, Sioux City 4, lowa 


YOUR envelope addressed accurately 
reasonably. Past service. We have capable 
addressers in your city. Glenway System 
Box 6568. Cleveland 1. Ohio 


70 WEEKLY—Home, spare time. Sim- 
plified mail bookkeeping. Immediate in- 
come—easy! Auditax, 34757D. An- 
geles 34 


FIX Typewriters. Free Repair Course 
Home operated. Remit 25c for book ex- 
plaining Free Course and Agency Appoint- 
ment. Athey, Tarentum, Pa 


GROW Orchids at home. Profitable, fas- 
cinating. Successful home grower explains 
special light, temperature and humidity 
conditions orchids need. Free—Full de- 
—_ } opens 100 S. Vermont, Los An- 
geles 4. 
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MAKE Extra Money—Big Cash Commis- 
sions plus premiums for you and your 
customers. Sell Advertising Book Matches 
—sensational new Tenorama, Glamour 
Girls, Hillbillies; dozens others 


—Quick daily sales; big repeat business 


Free Master Kit makes selling easy—no | 


experience necessary Superior Match, 
Dept. PX-660, 7530 Greenwood, Chicago 
19, Illinois 





FREE! Name Brands Catalog! Your own 
high profit business. Sell Name Brands, 
full or 
ment ore than Name Brand items; 
lowest wholesale prices. Watches, jewelry 
cameras, hi-fi, stereo radios-phonos, ap- 
pliances, housewares, hardware, 
tools, luggage, musical instruments, garden 
equipment, sporting goods, toys, many 
others. 8 Floors of Name Brands. Million 
dollar inventory. Orders shipped complete 
within 24 hours. Send for Pree beautifully 


illustrated catalog Now! Separate whole- | 


Davis Corp., Dept 
New York il, N Y. 


sale price list. H. B 
14, 145 West 15 St. 

BRONZE Baby Shoes: Instructions, 
Equipment and Mountings for genuine 
Electroplating Process. Largest 
of all Plating Equipment, Supplies 
Catalog. Hollywood Bronze Supply. 
B-1, 1624 East First, Los 
California 


Free 
Dept 
Angeles 33, 
~ OPERATE rofitable mail order busi- 
ness. Write alter Service, 4159-B East 
112th, Cleveland 5. Ohio 


IP You Like Motorcycles And “Mones 

then send for Harley-Davidson Dealership 
on how 

dealer of motorcycles and a new 
motor scooters. Here's a chance to own 
your own business with a very modest in- 
vestment 
to explode and the next few years 
a chance to cash in on it. Write for free 
illustrated Dealership Book Today. Har- 
ley-Davidson Motor Company, Dept. P.S., 
Milwaukee 1, Wisconsin 


~ $3 00 HOUR— home, sparetime, assem- 
bling pump lamps. Easy. Free Details 
Ougor Caldwell, _ Arkansas 


~ PLATE Baby shoes jewel 
Bronze and colored pearl. We 
home businesses. Booklet 
son, 11029 So South Vermont 


romise 


gifts 
finance 
free. William- 
Los Angeles 44 


50 NEW } Home- Business Ideas’’ 
let, sample Free Spray exotic 
Suede on anything. Fiokcraft-JE, Los 
Angeles 61 


FREE Picture "Folder, | “How 
$3,000. Yearly. Sparetime, Backyard, Rais- 
ing Earthworms!’’ Oakhaven-42, Cedar 
Hill, Texas 


Free Sample or ‘The "Sec ret Key 
has made Millions in Mai! Order! 
tails reveal biggest profit-making Home- 
Import Mail Order Opportunity 
fered! Mail 
15201 
Calif 

WANTED ‘Men Women. Raise bait for 
us at home. Full, Spare time. Doesn't take 
up space. We furnish everything. Sher- 
wood, Dept. C5, Monmouth, Maine 

~ — at Appliance service and repair. 
Motors, eshers, refrigeration, cleaners 
everything: Free booklet. Appliance, 3570 
W. Pirs , Los Angeles 4 


FREE Litera ure — Make Big Money 
Raising Fishworms and Crickets. Carter 
Parm Plains, Georgia. 

‘VENDING Machines— No Selling. O r- 
ate A Route of Coin Machines And rm 
Amazing Profits. 32-Page Catalog Free 
Parkway Machine a ata ag Dept. 18, 
75 Ensor Street, Baltimore 2, Mary land 

COLORGLAZED Concrete pottery made 
without molds. Patented method. Ceme- 
tery products, novelties, tiles. Basement 
leak-sealing. Money-making projects. Book - 
let, details free. Men only National Pot- 
teries, Grand Rapids, **Minnesota.’ 

$100.00 WEEELY spare room. Raise red- 
worms Cetllens way lorless. Charlie Mor- 
gan, E Box 116C, Bushnell, Florida 

I 1 GOT rich in the Dry Cleaning Busi- 
ness—with no investment—so can you 
Pree details. Write—Imperial School of 
Dry Cleaning, Dept. PSC. 1700 Touhy 
Avenue, Chicago 26, Illinois 


Order Importers. Dept 


South Broadway, Los Angeles 61, 





All sizes | 


| Dept 


art time. No inventory—no invest- | 


power | 


Supplier | 


The youth market is beginning | 


| Jesse Street 


Book- | 
Velvet- | 


‘to Make | 


"that | 
Free de- | 


ever of- | 
B-66, 





BUY Direct From Factories—Appliances, 
Cameras, Watches! Free details! Cam 
Company. 6810PS-20th Ave., Brooklyn 4, 
New York 


IMMEDIATE Profits with no capital or | 
experience. Take orders for all magazine | 


criptions 
your prospects 
free it 


Friends and neighbors are 

Write now for complete 
McGregor Magazine Agency, 
9B, Mount Morris, Illinois 


BAKE New Greaseless Doughnuts In 
Kitchen. Sell stores. Free recipes. Sum- 
mers. 3605 South 15th, Minneapolis 7, 





| Minnesota 





FREE Book ‘609 Odd, Successful Busi- 
nesses."’ Box 1001, Evanston, Ill 


IMPORT- “Export, opp< 
world-wide, mail-or 
home, without capital. or ;—-y abroad 
Established world trader ships 
tions for no-risk examination. Experience 
unnecessary Free details 
C696 Los Angeles 24 

BIG ee own Fix-it Shop 
Service household appliances. motors, 
mowers, saws, skates, etc. Free Book 
Christy Trades School, A-9501, 
rence. Chicago 25 

SELL Merchandise, Books By Mail! We 
Supply Everything—Fill Orders—Guide 


you Write Fisher Supply, Lime Springs, 
owa 


= Dee —— 











A & W Drive-In Franchises available in 


choice US locations, including Hawaii, and | 


foreign countries. Reasonable investment 
High returns. Financing available upon 
ee approval. Write for Free brochure 
A W Root Beer Co., Box 1039-CS6, 
Sante Monica, Calif 


SALES’ Representatives. Distributors 
Wanted! Nationa! sales organization being 
formed to sell an imported spark plug 
High quality, priced to sell, solid profits! 
Big potential market: Automotive, Motor- 
3 outboard motors, commer- 

fields. Write Hap Jones Distributing 
C 2 Clinton Park, San Francisco 3, Cali- 
fornia 


PACKAGE At Home For Profit! We Sup- 
ply Everything. No selling; ready market 
Pree details. HPC, Dept. 6A, 2212 East 
Los Angeles 23 


IMPORT-Export Business made easy 
Individual setup service. Not just instruc- 
tions. Hermes, 152 West 42, New York 





i City 36 


MARKETS Everywhere. | Make Artistic 
concrete birdbaths, pottery. Best coloring 
Home workshop. Hundred varieties. Holly- 
wood Cementcraft, 8527-N Wonderland, 
Hollywood 46, California 


FRANCHISES make profits! Operate 
your own independent franchised business 
as distributor, dealer or agency owner. 
Nationwide opportunities. National Fran- 
chise Reports is the recognized source for 
information regarding the booming fran- 
chise field. Write today for interesting free 
details of this helpful service. National 
Franchise Reports, Y-528, 333 North Mich- 
igan, Chicago 1 


WHOLESALE! ~ World’ s Largest Supply 
Buy from 679 American, European, Japa- 
nese wholesalers. Tailormade suits from 
Hong Kong 
Buy ers, 216-S2 Jackson, Chicago 6, I. 


MAILORDER To Churches, Motels, In- 





| stitutions. Complete individual set-up, not 


just instructions Hermes Advertising, 152 
West 42. New York City 36. 


OPPORTUNITY to earn $15,000-$30,000 
annually. Franchise protected. Granted on 
$12,500 basis. Live at home. No merchan- 
dise to buy. Selfemployed. One of most 
exclusive and noncompetitive Businesses 
in United States and Canada. Send for 
free explanatory booklet. Harrell and 
Company, Box 8-D, Louisville, Illinois 


METALIZE “Baby Shoes: | Repair Dolls; 
Rebuild Batteries; Catalog ‘75 ideas” 
Free. Universal, Box 1076-B, 
nois 

NATURAL | Molding Rubber: 
Thick. Free Sample. W. Wooley, 
Donald, Peoria. thinots. 





Extra 
1016-B 


~ MANUFACTURER Fishing Lures. Plas- 
tic, nome better. 20 Models, Pennies. Free 
circular —. 3514-24 N. Lawrence, 
Phila. 40. 





from | 
instruc- | 


Mellinger, | 


3214 Law- 


Free details. International | 


| order business 


Peoria, Illi- | Cajon, California 


RE-Cast junk batteries into new. Latest 
achievements. Battery Laboratories, Bayou 
LaBatre, Alabama. is 


WORLD'S easiest ~ mailorder ‘business. 
(Designed especially for beginners.) De- 
tails free. Tasker, Box 3131, Alexandria, 
Virginia. 


OPERATE home Mail-order Business. 
A ew Printing, 4444PS Ute, San Diego 
, Call 


EARN Good Money sharpening chain 
Saws, scissors, cutters, knives. Free M 








ual. Treyco, North Tonawanda 1, 
York 


—Scrap | Gold No Sell- 
North Wabash, Chi- 


$100.00 WEEKLY- 
ing. D'Amico, 24 
cago 2 

TRITON knows plenty! Tells much about 
new products, services, imports, fran- 
chises, others. Details free. Triton, 8105, 
760 Market, San Francisco 2. 


MONEY- -Making Opportunity In Your 
Own Pishing Equipment Business. F 
Details. Postal Sales, Div. HB6, 
McCormick, North Hollywood, Calif 


PLASTERCRAFT molds, liquid rubber, 
plasters, flocks, candle supplies. Catalog 
and manual free. Jayhawk Plasters, Blue 
Rapids. Kansas 

$34.70 TWO hours "Manufacturing Con- 
crete Products. No Selling. Castings #2. 
1803 Fremont, Rapid City, South Dakota 


100% PROFIT selling reconditioned 
spark plugs. Free Sample. Lee, 1608-K 
Roberts, Houston 3, Texas 


PIANO Lig | learned quickly at home. 
Tremendous field! Musical knowledge un- 
necessary. Information free. Empire 
of Piano rye Champaign 
(Pounded 1935 


OVER $3,000.00 Monthly Net Profit, ‘mail 
selling! Proof Free! Torrey, Box 768, Largo 
16. Florida a 


$75.00 WEEKLY possible mailing - cata- 
it” Roe, 2317M Marshall, Chicago 23, 


MOTEL- Resort “Management — Qualify 
for hundreds fascinating, leisurely, well 
mid executive openings. Learn at home 
ree booklet otel Managers Training 
School, PS-2. 612 S. Serrano, Los An- 
geles 5 


OUTSTANDING Profit Potentials. $10 
monthly starts you in field gaining wide- 
spread acceptance. Free Brochure. Colum- 
bia, 45-09-PS Broadway, Long Island City, 
New York 


CASH From Junk ‘Bicycles. Ui Unlimited 
Source Available. Spare Time. Proven In- 
structions $1.00. Boldts. 616 North Walts, 
Sioux Palls. South Dakota 


LIQUID Molding Rubber, 
Shelicraft Supplies, Chaney’s, 
oad. Jacksonville 11, Fla. 


~ VENDING machines “make money Cata- 
log. Rake, 609PS, Spring Garden, Phila 
23, Pa. 

MAKE $46 From Square Foot Plywood; 
Jigsaw necessary. Free Details. Woodarts, 
Bridgewater, Mass 


CANDIED Popcorn 
Equipment. Eakins, 
field 

MONEY Prom * Your Mailbox Daily, 
Details. Write Wayne's Service 
Channing. N.E., Washington 18, D 


JAPAN ‘Directory 145 Japanese manu- 
facturing exporters. Japan and Hong Kong 
trade journal information. Asia opportu- 
nities. Just $1.00. Nippon Annai, Box 
6266- P. . Spokane __ Washington. 


~ PULL instructions on how to “manufac- 
ture and distribute your own product with 
a tremendous profit. Send $1.00 to; Private 


hool 
Illinois 


Pree Sam ple. 
1907-C East 


- and Potato "Chip 
Box 933-BO, Spring- 





Free 
3016-2 
c 


| Enterprise, Box 8313, Denver 10. ‘Col 


MAKE money in profitable home mail 
Two dimes to start. Home 


Service Co., Dept. W. 483 Westwind, El 





$250.00 WEEK spare time profit possible 
Earn at home with new fascinating Print- 
ing method. $5 starts you—send no money 
now. Free Confidential Pacts and Valuable 
| sample. § Screen-Print JE, . Los Angeles 61. 
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MONEYMAKING 
OPPORTU NITIES 
DETECTIVES—Work home 
erience unnecessary. Detective Particu- 
ars free. ving W Wagoner, P-125 West 
86th, New York 2 


LEARN Appliance service and 
Motors, washers, refrigeration, 

everything. Free booklet 
WwW First St.. Los Angeles 4 


Travel. Ex- 


repair 
cleaners, 


Appliance, 3970 | 


| 


VENDING Machines—No Selling. Oper- 


ate A Route of Coin Machines And Earn 
Amazing Profits. 32-Page Catalog Free 
Parkway Machine Corporation, Dept. 19 
715 Ensor Street, Baltimore 2. Maryland 


FREE Literature Make Big Money 
Raising Fishworms and Crickets. Carter 
FParm-1l1, Plains, Ga. 

MEN Women! 
Plastic Laminating Business at home 
spare time. Material tnat costs llc brings 
back $2.58. No canvassing or selling but 
mail orders bring in $20 a day. Write for 
full particulars Free. Rush name on post- 
card to Warner, Room CL-3-D, 1512 Jar- 
vis, Chicago 26, Il 

BIG Profits in pest control, full time— 
part time. Free details. Baylab, Box 21 
Cambridge, Maryland 

EASY to start rubber stamp business at 
home in spare time. Make up to $9.80 an 
hour without experience. Facts free 
to Roberts. 1512 Jarvis, Room CR-3-D, 
Chicago 26 

START Big-Pay business at home in 
spare time. No experience needed to oper- 
ate little table-top machine for bronzing 
baby shoes. Make $5.46 profit on every 
pair. Full particulars tree. Send postcard 
to Mason, 1512 Jarvis, Room CM-3-D, 
Chicago 26, Illinois 


MAKE Money Writing Short Para- 
graphs! No tedious study. I tell you what 
to write, where and how to sell; and sup- 

ly list of editors buying from beginners 

any small checks add up quickly. Write 
to sell right away. Send for free facts 
Benson Barrett, Dept. C-86-S, 7464 Clark, 
Chicago 26. 

INVISIBLE Reweaving: $5 in one hour 

ssible reweaving burns, tears, moth- 
noles. Spare-Full time. Free Details. Skil- 
weave, Dept. WC-136, 335 W. Madison, 
Chicago 6 _ : 

MONEY at home raising bait for us 
Downeast, PS-2, Box 149, Bangor, Maine 

TREE-mushroom pioneers! Spawn, In- 
structions, $1.00. Ohga, PS189, Sigakenku- 
satu, Japan 


$5,000 yearly 


KE sparetime raising 
chinchillas, 


nutria, etc. Free book- 
Write Furs, 588 
Toronto 2, Canada. 


DYNAMIC Mail Order Plans Every thing 
furnished Information 25c onovan, 
79-PS Greenbelt, Levittown, New York 


MINK Raising information free. Com- 
plete. Lake Superior Mink Farm, Su- 
perior EE, Wisconsin 


WORRIED over debts? 
financial success, $1 
Wayne, Indiana 

GET Terrific Money 
Free! Take orders for 
occasion cards, collector's items and house- 
hold gadgets. Generous cash profits for 
you on everything you sell. Work your 
own hours. No experience necessary 
obligation. For free catalog, 
North Star, Dept. 6-533, 251 
Street, St. Paul 1. Minnesota 


WE Want permanent men to make $4.00 
or more per hour assembling our TV 
*Snak-rak"’ (Trademark) at home. Infor- 
mation $1.00 to eliminate curiosity seekers 
Stobal Productions, P.O. Box 407, Bir- 
mingham, Ala 


AMAZING successes through franchises! 
Become exclusive franchise holder your 
territory. Information rushed. Nationa) 
Franchise Reports, SP-528, 333 North 
Michigan, Chicago 1. 

SPARETIME Homework! ~ Guaranteed 
Pay. No Selling. Enterprises, 556 Beacon, 
Manchester, N. H. 

~ CIGARETTES—Make 20 
tips for 9c. Pacts free. Mo 
Owensboro, Kentucky. 


MA 
mink, 
let reveals proved plans 

Mt. Pleasant Road. 


Your guide to 
Box 2605, Fort 


Making Catalog 
toys, jewelry, all- 


just write 
East Fifth 


lain or " filter- 
tly, Box 911, 
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| Tablesaw. Write. Holiday House, 


Write | - 


} ing, 





No | 


| Chemist, 


= - - _ |} your 
Start Money-Making | 
in | 


17 PROVEN ways to make money typing 
at home. Detailed ‘nstructions $1.00 (re- 
fundable). Ryco, 210-H Fifth Ave., Suite 
1102, New York 10 


BOSS your own home business 
1200‘, to 3000 ake, distribute stun- 
ning Shelicraft jewelry. Sells itself wher- 
ever displayed. Big repeat demand! Details 
free! Shelicraft, Dept. E, Box 804, Pana- 
ma City, Florida 


OUTSTANDING Investment Potentials 
$10 monthly starts you in field gaining 
widespread acceptance. Free Brochure. Co- 
lumbia, 45-09-S Broadway. Long Island 
City. New York 


$1,000—$10,000. YEARLY Possible 
ing Fish Worms! Full, sparetime 
yard, garage, basement, spare room 
crop to us! Send name to 
Wigeglers, Warsaw 3, Indiana 


MAKE Money Clipping Newspapers. For 
information, write, Newscralt, PS-983-E 
Main, Columbus 5, Ohio 


$200.00 MONTHLY. 


Profits 


rais- 
back - 
Sell 
Red 


Time. With 
7222 4th 


Spare 
Plain, Vancouver, Washington. 


NEW! Plastic Vacuum-Forming Machine 
Hobby. Easy. Profitable. Burr Plastic, 330 
East Center, Kalamazoo, Michigan 
SBA BUY IT WHOLESALE 





LARGEST Wholesale Supply Source e in 
U.S. Get free catalogs. Furniture, 
appliances, autos and accessories 
farm equipment, tools, housewares, hobby 
supplies. ree details. Associated Whole- 
salers, Box 2068-C, Sioux City 4, lowa 


NEW Deluxe wholesale Catalog, automo- 
bile catalog, and others. Housewares, ap- 
pliances, refrigerators, freezers. washers 
dryers, television, radios, furniture, «loth- 
ing. luggage, binoculars, phonographs, re- 
corders, cameras, projectors, typewriters 
power tools, toys, sporting goods. watches 
jewelry. Name brands. Huge discounts 
Postcard (any card): Selbyco, Decatur 169 
Illinois 


GOLP Clubs Wholesale 
Crystal Golf Sales, Cry 


Free Price List 
Mich 


Stai, 


ally advertised products 
shavers, housewares, 
vacuum cleaners 


Jewelry, watches, 
sewing 
fans, radios, typewriters, 
tools, luggage, sports equipment, cameras 
clothing, gifts, toys, etc. Illustrated whole- 
sale catalog 25c. Cam's 
Nebraska 

FREE Power Tool 
14H Brooks Drive, Georgia 

2,000 PAGES Wholesale Catalogs! Write 
Mosi, Box 47, Newark, Ohio 

BUY Records Wholesale 
stereo. Regular $3.98 now $2.50, 
$3.10, $5.98 now $3.71. Add 30¢ per record 
for packaging and postage. Minimum order 
two records OD's 

e. & 


Catalog. 
Austell, 


Orleans 18, La 


100,000 PRODUCT S Wholesal 
Bargains! United Wholesalers, 
way, New York 1 Y 

GIANT Name Brands 
fundable). Spartan 
nona. Chicago 40 

BELOW Wholesale 
Write Factory 
Illinois 


39 FORMULAS, PLANS, ETC. 


FORMULAS— ~All Kinds— Money makers 
Three catalogs, Dime. Kemico, Park Ridge 
15, Illinois 


LATE Modern Manufacturi ng Formulas 
List Free. Chemical Service, Martville, 
New York 


SPECIAL Formulas for 
making discover‘es. New! 
able! Valuable Literature 


_ Terrific 
5 Broad- 


$2 
1236 


Catalog 
Industries, 


most 
Buyers, 446 


merchandise 
Jacksonville 





latest 
Good! 
Free! 
1517-N, Tampa, Florida 
PLASTICS 


LEARN | Plastics Fabrication 


money- 
Profit- 





40 

For spare 
time income. Low cost home training now 
available. Write for free booklet. Inter- 
state Training Service, Dept. D-2, Port- 
Jand 12, Oregon. 


LAMINATING ‘Supplies Price L List free 
Solomson, 4 Beacham, Everett 49, Mass 


| Centre, 


NEW Liquid casting plastic 
ors. Embed real flowers, butterflies, pho- 
tos, coins. Send 25c for two handbooks 
“‘How to Cast Liquid Plastics’’ and “‘How 
to Make Extra Money at Home.”’ Casto- 
lite. Dept. G-102. Woodstock, Illinois 


PLEXIGLAS — Any thickness — Clear 
—Colors—Cut to size—Clear Rods—Tub- 
ing. McClarin Plastics, P.O. Box 168B, 
Hanover, Pennsylvania 


PLASTICS 
molding, 


clear, col- 


sories for casting 
for 64 page 
Box 555. Palo 


and 
modeling 
catalog. Castacraft 
Alto. California 


CELLULOID scrap 
hess, colors. Box 333 


NOW 
Hobby 


acce 
send 


Corp., 


25¢ 


She 


ts, state thick- 
Kearney 


New Jersey 
Electric Plastic 
Easy. Profitable 
Kalamazoo, Mich 


Laminating Kit 
Burr, 330 East 





cloth- | 


| Mo 


| Laboratory 


| bacteriology 
| Catalog 
WHOLESALE! New guaranteed nation- | 


machines, | 


Box 1864, Lincoln, | 
Roberson, | 
| 25e 


|} more, New York 


Monaural; | 
$4.98 now | 


Details and cata- | 
Box 4035, New | 


Wi- | 


Miller, | 


41 SCIENCE & CHEMISTRY 
AMAZING New Book Of Science 
iments, formu = 
oratory Suppli Oo 
Scientific Co Dept 
Avenue, Lombard, 


Exper- 
Catalogue of Lab- 

35 National 
"pS- 6, 13 S. Park 
Tlinois. 


36 RADIOACTIVE isotope 
for $1.00. Atomic Researchiab, 
ice, Los Angeles 34, Calif 

CHEMISTRY- 
terflies-Rocks 
Literature-Amateur 
biologist, 208 East 


experiments 
10717 Ven- 


But- 
Complete 
anda 


Kansas Ci t 


Microscopic -Insec t 
Mir Sets 

"C! mist 
Ele venth, 


3000 Illustrations $2.00 
Materials, 7319 Vincennes, 


CATALOG With 
Chicago 

OWN A Microscope? Complete slide se- 
lection of human organs and tissues. Free 
Catalog. Bio-Craft, Inc., P. O. Box 56-11 
Miami, Fla 

ULTRAVIOLET lamps 
tubes. Free literature 
Heights 11. New York 


EDUCATIONAL, 
tory Kits 


Parts, fi 
Ltadiant, Cambr 


iters 


la 


professional labora- 
imported -researc h-microscopy 

hydrobiology, mineralog) 
25c. Jaekel Manufacturing. 209 
East 14, New York 3 

RECORDING Instruments, Miniature 
Temperature. pressure, portable, fixed. In- 
strument Service, Box 144, Sharon, Massa- 
chusetts 

CHEMICALS Specialties, 
Price list 25« E. Halma Co., 
#153, Hawthor - N. J 


CHEMICALS and Appar 
Nu-Age Laboratories, 


Formulas 
Inc., Box 


atus. Catalog 
Box 232, Bell- 


UNUSUAL Chemistry books, courses, 
kits! Rare chemicals, cheap! Catalog 25c 
National, Box 133-A, Palo Alto, Calif 

PREE—Six Pyrex Test Tubes 
order. Illustrated Catalog 25¢ 
ical Products, 30P Somerset, 
Massachusetts 


CHEMICALS and apparatus for indus- 
trial, analytical and private laboratories 
Catalog 25c. Dept. M-26, Biological Supply 
Co., 1176 Mt. Hope Ave., Rochester 20. N.Y 

EXPERIMENTS—New,. Bigger 
and ‘Booklet of Experiments 
Hagenow Laboratories, 


with $4.00 
Bio Chem- 
Belmont 78 


Catalog 
Only -25¢ 
Manitowoc, Wis- 


consin 


ILLUSTRATED Catalog; 
mineralogy. biology 
tories, Evanston, Illinois. 

BOOKLET, Scientific 
copy. Franks, 312 
cago 8 

ILLUST RATED | 
telescopes, books, 
Edward Scientific, 
New York 11 mt 

ECONOMICALLY 
Materials 
Manitowoc, 
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Chemistry, 
25c. Tracey Labora- 


Oddities 
South Racine 


free 


‘catalog, 
accessories 


124 West 


microscopes, 
Catalog 25c 
23rd Street, 


Laboratory 
Scientific, 


Priced! 
Catalog 20c. Starr 
Wisconsin 


HELP WANTED REPORTS 


PREE Information — USA Overseas 

Jobs, High Pay, Transportation—Futures, 

a Ae 215 West 34th Street, New York 
ty 


JOBS: High pay. Foreign countries, 
USA. All trades. Write Dept. 55E, Na- 
tional Employment Information, 1020 

J 








Broad, Newark, 
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JOBS on Steamships and Yachts, 
eling foreign countries Davenport's 
1354-J. GPO, New York 1, New York ‘ 


FOREIGN Jobs—La‘tin America, Alaska, 
Canada, up to $1500 monthly. Up-to-date 
1960 Foreign Service Directory gives com- 
plete information; hot list of firms hiring 
for Military and Civilian Construction, 
Aircraft, Oil, Exporters-Importers, Min- 
ing. How-When-Where to apply. 12th Suc- 
cessful year, $1.00. Global Reports, Box 
8873-P. Los Angeles 8, California 

MERCHANT Marine Jobs. Men and 
Women. Top Wages. Travel. Details 10c 
Captain, Box 501-T, Reading, Massachu- 
setts 


HIGH Pay 


trav- 


Overseas, Domestic 
Men, Women. Generous Benefits. Com- 
panies Pay Transportation For info 
write: World Wide. Dept. C, 149 N. Frank- 
lin St.. Hempstead, N. Y 


BOOMING Latin 
Brazil, Venezuela 
States. New data 
tunities, conditions 


employing. etc. All 


Jobs 


America! Prosperous 
Only hours from the 
regarding jobs, oppor- 
American my oe 
skills reguired 
$1,650.00 month! US 
Bonu living allowances 
exciting vacations, and 
First-hand information direct—$2.00 ($2.3 
Airmail) checks or money orders. Latin 
American Opportunities, Apartado 10212 
Sabana Grande, Car Venezuela 


JAPAN! Par East! Many hi-paying 
available now All types. Complete 
tailed reports $2.00 Walts Box 
C.P.0.. Tokyo 

JOBS, Ships. $100 Weekly Beginner 
Travel, Adventure. Details Free. Seamans 
Service. Box 17-P, Brooklyn 8, N. Y¥ 

BOOMING California Job 
ness, Housing Send 
Lynmac, JPS, Van 
California 

OVERSEAS, U.S 


to 


acas 
jobs 


de- 


903 


! Latest 
Information 
17620 Valerio, 


Busi- 
$1.00 
Nuys 


construction, other big 
time jobs. Opening now. Advice how 
where to apply. Tested, approved reports 
Everything $2.00. Free application form 
Connet’s 3300 West Second, Wichita 
Kansas 


AMERICAN-—overseas 
Transportation paid Men—women Write 
today ree informat Employment 
Headquarters, 79 Wail Dept. D-9 
New York 5 


GO Poreign!’’—-U.S. Companies operat- 
ing in South America offer extraordinary 
opportunities of employment and lifetime 
careers Supervisory, technical, ccerteas, 
sales, trades. Fabulous salaries, bene 
Factual information, tips—only $2.00 (Air- 
mailed). Checks, money orders OK! In- 
cluded free: Living Overseas report 
Globetrotter, Casilla 5439, Guayaquil 11 
Ecuador. 
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jobs Higher pay 


ion 


Street, 





AGENTS WANTED 


MEXICAN art goods! 
l4c stamps mailing 
9036. Mexico City 


DON'T miss our ad 
Salesmen” in this 
Press 

YOUR Own busines: 
coats 65c; Mackinaws 35c; Shoes 12 ; 
Ladies’ Coats 30c; Dresses 15c ee 1 
profits. Catalog Free. Nationa! Mail Order, 
2111-J Roosevelt Road, Chicago 8, Ill 


ANYONE can sell famous Hoover U 
forms for beauty shops, waitresses, nurses 
doctors, others. Miracle fabrics Nylon 
Dacron, Wash 'N Wear Cottons. Exclusive 
styles. top quality. Big income, real fu- 
ture. Equipment free Hoover, Dept. G-101 
New York 11, 


EVERY Man A Prospect 
fundable sales kit 


Free Sample 
Sylvial 


Send 
Apartado 


under ‘“‘High-Grade 
magazine National 


—Suits $1.50; Ovgs- 


Request re- 
offer showing line of 
belt buckles, tie clasps, money clips, cuff 
links, lapels, indivi dualized with custo- 
mer’s name and emblems. Cap badges for 
trucking. bus, taxi, police, firemen, also 
heavy construction emblems. Choice 3000 
emblems. Hookfast, Box 1425PS, Provi- 
dence, R 

ART. Your Own Business On C€ Credit 
(U S. and Canada). Your own boss. 1396 
Dealers sold $5,000 to $25,000 in 1959. We 
supply stocks, equipment on credit. 200 
home necessities. Sales experience unnec- 
essary. Pleasant profitable business backed 
by world-wide industry. Write Rawleigh’s 
Dept. F-U-PSC, Freeport, Ill 


WILL you wear new suits and topcoats | 
without one penny cost and agree to show 
them to friends? You can make up to 
$30.00 in a day 
out canvassing 
Throop St 


AGENTS 
gold window letters 
Free samples. Metallic 
1217-E West Newport, 


CALENDARS 
Matches. All styles, 
Varnished 12 sheets 
Advertising Novelties, Book Matches, etc 
Fleming Calendar Co., Promotional Divi- 
ion. 6539 Cottage Grove, Chicago 37, 


GOLD or Silver 
dows, Doors, 
—Free 
Lawn, 


W. Z. Gibson, 
_Dept. G-626, 


-300°~ profit 


Inc., 50 
Chicago — Ti 


selling genuine 
stores and offices 
Sign Letter Co., 
Chicago 

Novelties. 
including Religious 
Girls. Hundreds of 


Advertising 


letters, 
Trucks 1” 


Win- 
Profit 
Oak 


numbers 
to 6” 500% 
Atlas-U, Box 543, 


Samples 
Ill 


MAKE $10-$100 a day! Sell new 2 year 
light bulbs. 450°, longer burning life guar- 
anteed. Customers save money, you make 
mone Free details. Solar Electric Prod- 
uct 366 Fifth Ave., Dept. 06PSC, New 
York City 

SWISS Watches 
from importer 
world, 565 Fifth 

MAKE Your 


Over 800 
women 


popular priced. Direct 
Agents wanted. Trans- 
Ave., Y 


Spare Time Profit Time 
money-makers! Gifts for men 
children, the home! Distinctive 
greeting cards, stationery. toys. novelties 
jewelry cosmetics, gadgets at prices for 
every pocketbook No minimum order 

up to 92% profit! Write today for 
iting details, colorful catalog. Greetings 


Unlimited, 6-159 Park Square, St. Paul 1 
Minn 


ex 


Best Quality 
Nunnally Importers, Box 737 
Texas 


CHAMOIS (English) 
Detail 
Angelo 


Free 

San 
$2.50 PER hour or more for part or full 

time route work. Large repeat orders. Man 

or woman. Write McNess Co., Freeport 
Ill 


25D 


BUSINESS of 
tial as high as 
on $12,500 base 
Send for 
* 


your own. Earning poten- 
$40.000 annually. Issued 
No merchandise to buy 
free explanatory booklet. Harrell 
& Company. Box 8-DD, Louisville. I) 


MAKE 100 Profit Selling Shoe Shine 
Spray. Send $1.00 For Kit. Dottom, Silver 
Grove, Kentucky 


MAKE Profitable Men's-Women’s wear 
Sample Free. Sunmade, Brockton 64 
Massachusetts 


MAKE Money —loc ally 
] 


or by mail part- 
time $1.00 item 


(worth $2.50). Earn 
on drop shipments. Complete details 
postpaid Pasadena Press. 3130 22nd 
, St. Petersburg 12, Florida 

TERRIFIC Profits with outstanding line 
of Nationally advertised Plastic House- 
wares Dishes Draperies, Garmentbags 

Tablecloths, Rainwear, Utility covers. Free 

catalog PS-606, Acclaim, Box 4, New York 

40,.N.¥Y 


BIG Profits 
Plates Key 
log Free 
Albany 10, N » 5 

WILL you test new items in your home? 
Surprisingly big pay. Latest conveniences 
for home, car. Send no money. Just your 
name. Kristee 39. Akron, Ohio 
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Stamp Social Security 

Protectors, Sample—50c. Cata- 

General Products, 184-PS State, 
Yy 





YOUR free copy of World s biggest sales 
magazine tells you how and where to 
make more money on your own in selling 
Write Specialty Salesman Magazine, Desk 
6B. 307 North Michigan. Chicago 1 


MAKE 


Extra Money—Big Cash Com- 


missions plus premiums for you and your | 
Sell Advertising Book Matches 


customers 

sensational new Tenorama, Glamour 
Hillbillies; dozens others. All sizes— 
Quick daily sales; big repeat business 
Free Master Kit makes selling easy—no 
experience necessary Superior Match, 
Dept. P-660, 7530 Greenwood, Chicago 19 
Il 


Girls 





IF you're interested in making money 
in selling, see the hundreds of exceptional 
opportunities in Salesman’s Opportunity 
Magazine. Send name for your copy, ab- 
solutely free. Tell us what you're selling 
now. Opportunity, 848 N. Dearborn, Dept 
18, Chicago 10, Illinois 


even in spare time, with- | 
0 


| 
| 


| Time 


MAKE Extra Money Selling advertising 
matchbooks. Free catalog and sales outfit. 
Matchcorp, Dept. PS-60 Chicago 32 


EARN Big Commission Full Or “Part 
Build profitable business of your 
own selling America’s largest line low 
priced business printing. 360 page catalog 
samples, hundreds of items used daily by 
business people. Imprinted ball pens low 
as $6.95 for 100. Calendars low as $5.95 for 
100. Free sales kit. National Press, Dept 
9, North Chicago, Illinois 


MAKE money selling uniforms, 
ries direct to schools, clubs, fraternal or- 
ganizations. Bowling Shirts, Sports Jack- 
ets, Softball, Baseball and Industrial Uni- 
forms. Fraternal regalia, jewelry. Embroi- 
dered and Felt Lettering. Commission. Ex- 
clusive territories a Uniform and 
Embroidery, Box 1355 Milwaukee 
Avenue, Chicago 2 Illinois 


WHOLESALE Distributor. Start 
time at home. No inventory. Natural 
2, 450 So. Main, Salt Lake City, 


45 EDUCATIONAL & 
INSTRUCTION 


LEARN While Asleep with your recorder, 
shonograph or amazing new ‘‘Electronic 
ducator endless tape recorded. Details 
free. Research Association, Box 24-NN, 
Olympia, Washington 


HOW To Train Horses 
one who likes horses should 
No obligation Simply 
School of Horsemanship, 
ant Hill, Ohio 


HIGH School 
censed teachers 
Southern States 
Atlanta, Ga 

USED Correspondence 
Books sold and 
antee. Catalog 
Lee Mountain 


BE a Real 


accesso- 


part- 
Dept. 
Utah 





A book every 
have. Free 
address Beery 

Dept. 586, Pleas- 


Diploma 1 at home. Li- 
Approved materials 
Academy, Station E-12 


and 
back guar- 
Bought.) 


Courses 
rented. Money 
free. (Courses 
Pisgah, Alabama 
Estate Broker, Study 
Home. Write for Free book today 
proved. Weaver School of Real 
2018R Grand, Kansas City, Mo 
MASTER Watchmaking at 
sample lesson. Chicago School, 2328-WF 
Milwaukee, Chicago 47 
BECOME Tax Consultant 
earn $1,000-$3,000 every 
aring returns evenings 
Jnion Institute, 


at 
GI ap- 
Estate, 


home. Free 


Graduates 
tax season pre- 
State approved 
Lakewood 1L J 


WANT a Diesel Job? Higher Pay? 
vancement? We can help you 
Complete Diesel, Tractor and Heavy 
Equipment and Cummins Diesel Engine 
Shop-method home-training courses avail- 
able. Write today Interstate Training 
Service, Dept. B-2. Portiand 12, Ore 


EARN While You Learn Auto and Diesel 
Mechanics. Master this top paying trade 
Many graduates earn $100 a week and 
Approved for Korean veterans. For 
information write Dept. No. 262, Nash- 
ville Auto-Diesel College, Nashville 3, 
Tenn 


PINISH High 
time. No classes 
for Free catalog 
HBA-93, 2527 


Ad- 
qualify! 


School at home. spare 
Diploma awarded. Write 
Wayne School. Catalog 
Sheffield, Chicago 14 


LEARN Appliance service and repair. 
Motors. washers, refrigeration, cleaners, 
everything. Free booklet. Appliance, 3570 
W. First St.. Los Angeles 4 


COMPLETE Your High School at 
in spare time wit 63-year-old 
Texts furnished. No classes. Diploma. In- 
formation booklet free. American School, 
Dept. XA46, Drexel at 58th, Chicago 37 
Illinois 


home 
school 


LEARN Civil and criminal investigation 

at home. Earn steady, good pay. Institute 

Chicage Science, 1920 Sunnyside, Dept. 33A 
icago 40, Illinois 


ANALYZE Handwriting for profit, 
ure. Free sample lesson, 
plan. Write Igas, Inc., 
4, Missouri. 


GOOD paying jobs open! 


pleas- 
catalog reveals 
Dept. 1, Springfield 


Operate, repair 
heavy earth moving equipment! Learn ‘‘on 
the job’’ operating latest cranes, bulldoz- 
ers, earth carriers! V.A. Approved. Free 
Catalog. Write N.F. Hutch, Greer Techni- 
cal Institute. Braidwood, Illinois 











BL Porvcar SCIENCE OPRORTUNITICS 


BOOKKEEPERS—Operate Your Own 
“Dollar-A-Week’’ System. Ellis, Box 200, 
Cedar Grove, North Carolina. 


ETECTIVE Profession. Home Stud 
Bate. Certificate, Future. Box 41197- 
Angeles 41, California. 





DEVELOP Your voice—for more success 
in business, social life! Free booklet (Give 

age.) PV Institute, 210 South Clinton, 
Studio EP-1, Chicago 6. 

ACHIEVE a Dynamic Personality with 
our proven_ Individual Sleep _ records; 
Three subjects Dynamic Personality, Self- 
Assurance, Self-Control for only $4.98 
—— > petiesenien Guaranteed. Keane 

ords. iB No. Western Ave., Holly- 
‘wood 28, Calif 


FREE General Catalog—100 Pages Text 
vocational, educational, instructional sub- 
ects Millions of volumes, new and used. 
argain prices. Books bought. Est. 1902. 
Long’s a. Book Co., Dept. PS, Co- 
lumbus 1, Ohio. 











YOGA training at home brings you new 
onerey. self-confidence. a tter way of 
e! 


cago Avenue, Evanston tlinols 


LEARN Auctioneering. Free catalog 
Missouri Auction School, Box 9252X5, 
Kansas City, Missouri 








OWN local collection office. Pays big. 
Pranklin Credit, Roanoke, Virginia 


LEARN While Asleep; develop Confi- 
dence, Dynamic Will Power, Control Ten- 
sion, Weight, Smoking. proven tech- 
niques. ‘Transitional Sleep’’ manual 
$3.00. Brochure on request. A.S ‘oun- 
dation, Box 21-z, Henry Clay Sta., Lex- 
ington, Kentucky 








COMPLETE Piano Course. $3. a | 


Brochure. Palmer Sales, P. O. 
Lowellville, Ohio. 


PRACTICE Zen Buddhism for inner 
ace. Personal instruction by Zen Master. 
tails free. Master, 1612-2C, Dole 
. Honolulu, Hawaii. 


ENGINEERING and Art Degrees earned 
through home study. Electronics, Electri- 
cal, Mechanical, Civil, Physics, Business 
ae. _——— @. Liberal Arts. 

ify — desired. Pa- 
cific "international College of A Sci- 
ences, primarily a correspondence school. 








Monica Boulevard, Hollywood 38, Cali- 
fornia. 





RADIO Announcing 
3044 Greentree Way, 
fornia. 


HIGH School and College home study 
courses. Technical Training Service, Dept. 
146SD, Brooklyn 14, New York 


YOU Can start for Civil Service career 
through home study. Attractive salaries, 
benefits. Pree booklet. No obligation. Priv- 
ate yey Franklin Institute, Dept 
V 87, Rochester 4, N. Y. 


Details $1. Radio, 
San Jose 28, Cali- 








DETECTIVE Training. Phillips Secret 
Service System, 1917-C North Kenneth, 
Chicago 39, Ill. 


48 LANGUAGE OUTFITS 


LEARN world interlanguage endorsed by 
Unesco. Free lesson. Esperanto, Middleton, 
Wisconsin. 











50 BUSINESS SERVICE 


INFORMATION, NAME LISTS 
LIVE Names Available—Buyers, Pros- 
! (200,000 Mailorder Book; 15,000 


hworm). D. Dickman Company, Wil- 
low Springs, Missouri. 


52 AUTHORS SERVICE 


WANT Your Book Published? Learn how 
we publish, 











Many successes. 
120 West 31, New York 


SONGWRITERS’ Songs Published and 
Recorded. Free Music. Pree Lyric Course 
Amateur Songwriters, 1075 Boylston Street, 
Bos‘ Mass 








53. ADVERTISING AGENCIES, 
ETC., FOR ADVERTISERS 








PREE expert assistance for mailorder 
advertisers. Ratebook leading newspapers. 
magazines, 10c. Chicago Advertising 
Agency. 20 W. Jackson, Chicago 4 


ADVERTISING by 





industrial writer of 
forty years experience. Moderate fees 
VanDenburgh, x 201, Newark 1 N J 

SAVE! Circulars, brochures, folders, etc 
Designed and printed. Samples. Creative 
Box 2950, New York City 1 


SOMETHING to sell? Write us about it 








and let us help you with a classified ad | 
| which will reach 7 million potential cus- | 


tomers in the classified Opportunities sec- 
tion of this magazine. Write today to O. K 
Kelly, Classified Adv. Mgr., Dept. 600 
Popular Science ae de 355 Lexington 
Ave., New York 17, _2 





| 54 
Resident classes also carried. 5719-A Santa | 


“HOW 
| Cartoons’’—A book 


CARTOONING, SIGN 
PAINTING, CHALK TALKS 





to Make Money 
everyone who likes to 
It is free; no obliga- 
tion. Simply address. Cartoonists’ Ex- 
change. Dept. 196, Pleasant Hill. Ohio 


CARTOONING for Profit! 
home. experience unnecessary 
system of Manual Training brings amaz- 
ing results. Free book, write Continental 

Schools, Dept. B-61, 
Los Angeles 31, Calif. 


AINT Signs! 
$1. i) Harwell, 


draw should have 








Use Patterns! Alphabet 





FREE Antenna with Divining Instruc- 
tions! Stillwater, Box X-337, Morris 
Plains. New Jersey 


~ JOIN Ministers’ Association age 4 for 
License, Ordination. Details Free. Aureo, 
Central Valley, New York 


“100 TUITION-free Colleges’, $ 
zo. 709 Webster, New Rochelle 








1. Si- 
PS-1, 





PENMANSHIP Corrector: Improve poor 
oes quickly. Details free. Ozment, 
x 665 35. St. Louis, Mo 


CONTESTS 








contest money. General Contest 
Bulletin gives hundreds of tips. Lists cur- 
rent contests, rules. Sample magazine 25c 
gore Contests. - '1609-A East Sth, Du- 
fu! 


PUZZLE fiends! 


win prizes. Sample. pence, 
11569, St. Petersburg. Fie 


47 DETECTIVES 


DETECTIVES—Work home—Travel. Ex- 
—. -— - . pe Detective Particu- 
f Wri agoner, P-125 

86th, New York 2 24. 





on, 7 ww azine netpe 








West 
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YOU can Entertain with Chalk Talks 
Catalog 10c. Cartoonist Balda, 
Wisconsin 


COMMERCIAL Art Training 





rates. For age 14 and up, free information 
at—Pilson Art Plates, Box 500s, Helena, 
Montana 


CARTOONERAMA Teaches you cartoon- 
ing in a new 24 Lesson Course. Free Bro- 
oo. CPA, Box 263, Branford, Connec- 

cu 


55 








TYPEWRITERS & 
OFFICE MACHINES 


RECONDITIONED Typewriters 
Fd 3149 North 8th St., 





$29.95 
Milwaukee 6, 





MAGIC Mailer seals envelopes fast. Only 
$12.50. Information. Steele, 7569 Universi- 
ty. La Mesa, Calif 


stamp; plastic case $1, 
iL 


THREE line, self-inking pocket rubber 
metal case $1.80. 
. Watson, P. O. Box 162, St. Charles, 
Illinois 


~ PLASTIC pocket 5s stamp. 75c. Details 
frce. A. Johnson, 400 North Cicero, Chi- 
cago 44 

INDEXED, Cushioned, 3 
or 5 lines $1.50 (Script, Print, Old Eng- 
lish) All Size Stamp Pads. Free stock 
stamp literature. One Cay service. Young- 
ers Stamp Shop, Princeton, Iowa. 


~ PINEST three line rubber stamps. $1.00 
Gary Rupp & Company, Archbold 3, Ohio 








lines $1.00, 4 








advertise, promote, distribute. | 
Free booklet PS. Vantage, | 


| ters’ $3.9) 


With Simple | 


Learn at | 
Famous 


4201 S. Broadway, | Letterheads, 6%4 envelopes 100—$: 


57 PRINTING, 
MULTIGRAPHING, ETC. 
FREE Catalogs. Postpaid printing, Rub- 
ber stamps. M Press, Sebastopol, C "Calif 
OFFSET - Printing—24 Hour Service— 


$6.75—1000 8'2x11, $18.50—5000. Nationa! 
Letter, 300 West 43rd St.. New York City 
36 








1,000 +t -— Cards, 
Samples 
Island Park, New York 

00 6% Envelopes, 
heads printed, $2.35. 
Dillsburg, Pa 
QUALITY Offset 

50. or ——— 10,000— 
$45.00 O.B Pes ples. Price list 
iy i Press, 1744-PS Bath” Avenue, Brook- 
¥ 


“Raised Let- 
Pioneer, PS-6. 


100 5%4x8% Letter- 
M. Fortney, R3. 


8%4x11 20 Ib., 1000— 


1000 BUSINESS < Cards . “Raised Lett Letters" 
$3.75. postpaid; samples. Elco, 5909 High- 
landview. Sylvania, Ohio 


LETTERHEADS, Circulars, etc. Price 
list. Valaitis, 1705 South 2nd, Phila. 10, Pa 


GUMMED Name & Address Labels 
Ss. 


1000 
| $1.00 Perk’s. Essex, Mas 


BUSINESS CARDS, letterheads, enve- 
lopes, Advertising Post cards, labels, rub- 
ber stamps, statements, offset printing 
Pree samples and catalog. Youngers Print- 
ing, Princeton, Iowa a 

BUSINESS Cards, 1000—$2.95. Rubber 
Stamps. Other printing prices lowest 
Weiss, P. O. Box 8304, Kansas City, Mis- 
sourt.__ 

500 %x2'4 
Border $1.50 Moritz, 312 
naw, Mich 

1,000 EMBOSSED Business Cards, 
postpaid. Samples. Price Brothers, 
South Main, Los Angeles 

1,000 BUSINESS Cards 
$3.95. Scull’s Printing, 
Jersey 

COLORED or ‘or white 8'2x1l Offset. $6 
1000; $18— Past! 
New York City 17 

~ QUALITY Printing 


Pour Line Stickers si. 00 Red 
Tuscola 


Sagi- 


, 4.00 
406-P 
13. California. 
Raised Printed. 
Wilidwood, New 


$6.50— 
Printing, Box 2950 





Postpaid 812x111 
2.25, 250 
$4.75. Free pricelist Orford, 


Pletcher, 
New Hampshire 





PS-660, Byrdstown, Tenn. | 
Oshkosh, | 


A home| 
study course of separate lessons at student | 


58 PRINTING OUTFITS, 
SUPPLIES ; 


PRINTING Outfits, type, supplies - Send 
dime for illustrated r, ply book and sam- 
ples. Kelsey, c., , Meriden, Conn 


PRINTING Presses. Type, Supplies, 
Lists, 4c. Turnbaugh bervice. “Mechanics- 
burg. Pa 

RUBBER Stam Presses Hydraulic Op- 
erated Electrically heated. Sizes 5x8”, 
8”x12”, 10°x15”", starting outfits, supplies, 
Printing Presses, Custom Manufacturing 
507 N. Jefferson, Springfield 2 Missouri 


MAKE Your Own self-molding rubber 
oenee and printing cuts. Plexirubber, 
Argyle 2, Wisconsin. 

RUBBER Stamp 
Kiewiet, 2025 Barney 
Michigan 


” Presses Supplies 
Road, Kalamazoo, 





TYPE fe ——— Manufacturer 
Catalog. King Mc Company, 23179 
Telegraph, Southfield, "Michigan. 





IBM Electric Typewriters $49.95. Conti- 
nental Distributing ated Box 71, 
Temple City, California. 


56 RUBBER STAMPS & 
OFFICE SUPPLIES 


Rubber Stamp Catalog. Martins, 
1425 33 Major Drive, Jefferson City, Missouri 











60 FOR INVENTORS 


WE have the markets if you have the 
ideas. Harvey Engineering, Cambridge 1, 
Maryland 


INVENTORS—Get The Best Offer First! 
Patented or unpatented. Write Carl Som- 
mer, Director, Industrial Invention _— 

136-B Sylvania Ave.. Toledo 13, 
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INVENTORS! Why be broke? Turn your 
invention into cash. If saleable, we can sell 
it. Write Universal Inventions, Box 298, 
Marion. Ohio. 


INVENTORS, if you have an invention 
for sale, patented or unpatented, write In- 
stitute of ‘American Inventors, Dept. 30A, 
635- F St., ° Washington 4, Cc 

INVENTIONS needed immediately "for 
manufacturers. For additional] information 
write Kessler Corporation, C-76-FI1, Fre- 
mont » Ohio 


INVENTIONS financed and sold Write: 
Kenwal Enterprises, Box 584, Watertown, 
South Dakota 








SAVE! New Inventor's Patent Kit makes 
it easy to apply for patents yourself. Free 
Registration Form.”’ Miss Suzanne 
Blaine, 1850 General Post Building, New 
York 1, New York 


YOU can easily ‘apply for patents Save 
with complete professional kit. Free reg- 
istration certificate. Patent Associates, 
i213 Commonwealth Bldg., Philadelphia 

INVENTORS’ Complete Service 
Royalties Sales. Inventions Researched 
Patent Development Engineering. Free In- 
vention Certificate. George Spector, Li- 
censed Invention Engineer, 3615 
worth Building, New York. 


FREE! A valuable booklet full of infor- 
mation on how to protect, evaluate. and 
market your invention. It can save you 
time and money. Write for free copy of 
‘The Inventor's Guide’. No obligation 
Inventors Guidance Service, Box 451-B, 
Calimesa, California 

PATENT Searches 
copies of related pater 
attorneys, manufacturers 
World-Wide 





including 
ts. $6 


complete 
Inventors 
use my original 
Airmail service Proof of 
Invention"’ protection form and ‘‘Informa- 
tion Every Inventor Needs’ sent free! 
Jane Hayward, 1029 Vermont Avenue N.W., 
Washingt on 5, D 

INVENTORS Determine “patentabi lity 
of your invention. Searches of the Patent 
Office Records administered professionally 
—$6.00. For free invention protection 
forms, dependable service write Washing- 
ton Patent Office Search Bureau, 1426 G 
Street, N.W., Washington 5, D. C 


INVENTORS! Our Patent Search De- 
partment administers searches expert! 
$6.00. For dependable service, free inven- 
tion protection forms write United States 
Invention Brokerage, 78s Wall Street, New 
York 5 

DON’T pay high fees! 
ent yourself. It's easy 
Kit with Fill-In Forms 
tion Form."’ Patent 
2000 P Street, N.W., 


Obtain U. S. Pat- 
with ‘Professional! 
* Pree ‘Regis - 
Protection Institute 
Washington 5. D. C 


Manu- 
Unpatented 
Broker, 80 


now by my 

facturer lien é ited 
Write Gilbert ls . Patent 
Street, Financial Distri 


PROFESS 
Office records. Dependable. Reliable. $6.00 
For free protection forms write Inventions 
on Demand, 412 Albee Building, Washing- 
ton 5, D. C eae 

PATENTS Prepared For 


Va aluable Com- 


mercial Protection with useful product de- | 


velopment. High record of success in claim- 
ing and proving patentability 

searches with valuable engineering 
15.00. Patents prepared and filed 
$200.00 for service fee. Joseph 
Patent & Development Engineer 
— 132 Nassau Street 

Y 


low as 

O’Brien 
30 years 
New York 3 


See Patent Searches $6.00. Copies | 


of closest patents 
tection Certificate 
Search Co 
ington 5, D htt 


PATENT Searches 


Pro- 
Patent 
Wash- 


forwarded. Free 

* American 
22 Washington Bidg 
c _ — 
including copies “of 
nearest patents. $6.00. Reports airmailed 
within 48 hours. More than 200 registered 
patent attorneys have used my service. For 
Free invention protection forms. Write 
Miss Ann Hastings, P. O. Box 176, Wash- 
ington 4 Cc 


PATENT Searches $6.00. 48-hour air- 
mail service. Invention Protection forms 
free. Write Patent Engineering Service 
711 14th Street N.W., Washington 5. D.C 





Cash. | 


Wool- | 


Miss | 


New York | 


IONAL searches of the Patent | 


Patent | 
report | 
for as | 


PATENT Searches $6.00. 48-hour service 
Formerly with U.S. Patent Office. Free 
Invention Protection forms. Write Ray- 
mond L. Smith, Patent Searcher, 620 
Sheraton Building, Washington 5, D. C. 





60A ENGINEERING SERVICES 


PROFESSIONAL Engineer offers serv- 
ices at reasonable rates; designing, de- 
velopi ng; drawings, blueprints .— 

Ledermann, zZ., 154 
New York 38 





Street 





61 INVENTIONS WANTED 





INVENTORS—Leading theft prevention 
engineers seeking new theft prevention 
and detection devices. Write fully. Norman 
Industries, 814 West Diversey Pkwy., Chi- 
cago, Ill 


INVENTORS: Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information free. Institute of American 
Inventors, Dept. 30C, 635-F Street, N. W., 
Washington 4,D.C 








INVENTIONS wanted. Patented; unpat- 
ented. Tremendous Manufacturers lists 
ft "Galt Service, 2420 77th, Oak- 

Cc 





ARE you interested in offers from reli- 
able manufacturers for your invention? 
Patented, unpatented. Harvey Engineering, 
Cambridge. Maryland 

INVENTORS—Get The Best Offer First! 
Patented or unpatented. Write Carl Som- 
| mer, Director, industrial Invention Sales 

3136-B Sylvania Ave., Toledo 13, Ohio. — 

INVENTORS! Don't sell your invention, 
patented or unpatented, until you receive 
our offer. Write Universal Inventions, Box 
298. Marion, Ohio. 


INVENTIONS Wanted: 
“Patent Pending."’ 29 Years experience 
Promoting Inventions. National Service 
ureau, 3122 Meramec, St. Louis 18 
Missouri 

INVENTIONS wan ted immediately for 
promoting on cash or royalty. Patented 
| unpatented. Free pooklet outlines royalty 
rates, requirements. Write Kessler Cor- 
poration, C-76-IW Fremont Ohio 


INVENTORS’ Complete Service Cash- 
Royalties Sales. Inventions Researched 
Patent Development Engineering. Free In- 
| nti Certificate. George Spector, Li- 

Invention Engineer, 3615 Wool- 
Building. New York 


_INVENTIONS Want ed for Manufactur- 


Detai Write Allen, Dept 
Bide "Big D 








**‘Patented’’— 


Dallas, Texas 


for immediate 

f Medical 

Washington 5. D. 
INVENTIONS wanted now by my 

irer Cl ts Patented 

rt Adams 

Financia] 


3 uliding | = 
Manu- 
Unpatented 
Broker, 80 
New York 


Patent 
District, 


TORS! 


1 ind 


Consider our offer first 
licensing your invention 
alty basis. Patented. Un- 
entions on Demand, 79 Wall 
New "York 5. N. ¥ 


pater 
Stree 
INVENTORS! Outright “cash sale or 
¢ for your inventions. Patented 
Constant demand from our 
m \anufacturers. Write United States 
ition Brokerage, 78 Wall Street, New 
wrk 5. N. ¥ 

FREE List Needed 

tion Form. Inven 
Bureau. Dept 606-E, 
} ton 8, D.C 


“Inventions Protec- 
$ Sales & Engineering 
Box 4973, Washing- 





PATENTS FOR SALE 


DISPOSABLE Baby Bib Patent for Sale 
or License. Volume Potentials. Details 
$1.00. Box 936, Wichita, Kansas 


Ee 





64 MODELS, MODEL SUPPLIES 





SHIP Models. Most complete line in 
New England. Kits, fittings. plans, books, | 
tools, engines, motors. Illustrated catalog 
35c. James Bliss and Co., Inc., Dept ° 
342 Atlantic Avenue, Boston 10, - 
chusetts 


“POWER Drives Handbook’’—36 pages 
illustrating many types motor drives for 
el autos, boats, displays, turntables, 
etc. Mail 25 cents cash, returnable first 
order $3.00 or more. Wilson's of Cleveland, 
a PS, P. O. Box 8995, Ft. Lauderdale, 





SHIP and yacht model fittings; blue- 
prints. Send 40c for Illustrated catalog 
listing hundreds of items. A 
Fisher, Inc., 1002-2 Etowah Ave., Royal 

Oak, » Michigan. 


SHIP Model Kits and fittings: ; chopere. 
frigates, etc. Catalog, paint-tool list, k 
list, 25c. Model Shipways, Box 85, Bogota, 

J 








“Nozzles, Cones, 
ade. Catalog 10c. 
Mineral Point, _ Pa 


ROCKET Supplies, 
Tubes, Specials Also 
Sky Mig Co., 

“ST” St team E 
Catalog 15c cM 
mer, Andove: 


“MODEL and instrument maker's lathe 
kits, many accessories available. Literature 
15 cents. Sigma Lathe & Tool Co., Inc., 
P.O. Box 11, Audubon, N. J 


FOR Sale—170—1953—1960 1/25th Scale 
Model Cars, Free List. Chuck Knaack, 
7070 Liberty Road, Solon 39, Ohio 


64B ELECTRIC TRAINS 


Fittings 
odels Ltd., 186 Sum- 


ine Castings. 








LIONEL Tra Trains Big Discounts | Catalog 
25c. = Bros., 2041 Chicago Ave., Chi- 
cago 22. 


65 HOME CRAFTSMAN 
136-PAGE Catalogue: enameling, mo- 


saics, jewelry, ceramics. 50c (refundable) 
oe. 300A S.W. 17th Avenue, Miami, 
a 











FREE “Do-It-Yourself” 
Catalog. Tandy Leather Company, Box 
791, L34, Fort Worth, Texas 

WOODWORKING and Cabinetmaking 
course for beginning and advanced home 
craftsmen. Only complete low-cost home 
training program available. Write for free 
booklet. Interstate Training Service, Dept 
G-2, Portland 12, Oregon 


Leathercraft 


LEARN Art Metalcraft and Jewelry 
Making Complete, inexpensive, home 
training course now available. Metals and 
materials furnished. Send post-card for 
free booklet. Interstate Training Service 
Dept L2 _Portiand 12, Oregon 


(FREE! Leathercraft 
dreds of new items 
Bros. Leather Company 
sion St., San 


catalog. Hun- 

Write MacPherson 
Dept. A, 730 Mis- 

Francisco 3, Calif 


SQUAREKNOTTERS: Make belts, hand- 
bags, lanyards, dog leashes, etc. Special 
offer! Beginner's book, catalog and quality 
cord samples 25c. P. C erwig Co., Dept. 
i1- P7 39 Henry St.. Brooklyn 1, New York. 


KNOCKDOWN cedar chest and lumber, 
free price list. Bedford Lumber Company, 
Shelbyville, Tennessee 

FREE Leathercraft 
Kits Leathers 
Montrose, Calif 

WALNUT, Cherry 
dried Lumber 


Quality 
Handic rafters, 


Catalog - 
Tools 
Silver Maple. kiln 
Squares Blocks and Picture 
| Frame Moulding. M land Lumber Co 
Box 262. Savannah 


66 DO IT YOURSELF 


AIR Conditioners, Home Automobile 
See Kool Engineering ad, page 221 


FREE ‘‘Do-It-Yourself”’ Leathercraft 
Catalog. Tandy Leather Company, Box 
791-Z-34, Fort Worth, Texas 


NOW! Sharpen Electric 
Than New! Faster, Closer Shaves. (Easy 
3-Minute Method) Satisfaction Guaran- 
teed. $1.00 Speeds Special Instructions And 
Compound. Gemery. 365 Long Hill Ave., 
Shelton, Conn a re 


LAMINATE your own clippings, snap- 
papers, no special tools. Six 6x9” 
$1.00. Albert Lunn, 1523 So. 25 

, Omaha 5, Nebr 


“154 DIFFERENT Mixed Drinks” 
Box 


$1.00. 
| Drinks, P. O. 237, Muskegon Heights, 
| Michigan 
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NOVEL mailbox; — opening. All wood 
construction. Plans Udoit. Box 673, 
Troy, ae aa Sets 

“CREATIONS In Fiberglass’’ Now! A 
complete manual on how the home work- 
man can design and build his own useful 
and original creations with rglass. 
$2.00. Creations In Fibe 
Terminal Annex, Los Angeles. California. 


67 ame GOLD, JEWEL “a 
ATCHES, ETC 


USED and new watches I up. Free List. 
Southern Watches, 5-PS So. Wabash. 
Chicago 3. 


FREE catalog. Costume jewelry 
Supplies. Reasonable 
Guaranteed quality. 
Folsom's, Box 52, 
chusettts. 


COSTUME Jewelry Sunpies. Settings, 
Rhinestone, etc. 88 page illustrated cata- 
log, 30c. lady, Box 1328 G.P.O., New 
York City (1). 


~ HIGH HEST Cash For Old Gold, Jewelry, 

Gold Teeth, Watches, Diamonds. Silver- 
ware, Spectacles, Platinum, Mercury. Free 

ae. Rose Refiners, Heyworth 
Bidg., Chicago 2. 


WANTED—Old Silver, 
Teeth, Watches, Spectacles, Platinum, 
Mercury for Cash. Electro Company, Re- 
ening Dept., 1042 tighiand Ave., Buffalo 
3, N. Y. 














parts. 
rices. Fast service. 
nique merchandise. 
Medford 55, Massa- 











Gold, 





69 FOR THE HOME 


OVENGARD: Protects ovens. Eliminates 
messy cleaning. Silicone formula. $1.00. 
Ovengard, Lansdale, Penna 


70 4OF INTEREST TO WOMEN 


MAKE $25 to $35 weekly addressing en- 
velopes. Our instructions reveal how. 
Glenway, Box 6568, Cleveland 1, Ohio 


~ CANDLEMAKING, Terrific Hobby, Great 
Bu$ine$$. Learn fascinating molding. dip- 











ping. creating and decorating candles for | 
year-’round demand—holidays, birthdays, | 


weddings, anniversaries. All Events. Spare 


time fun & extra income now. expand to | 


colorful candle shop later. No age limit. 


Write for Free Facts on home instruction | 
. Candlecraft Institute, Dept. X78, | 


method 
Fallbrook, Calif 


ADDRESSERS Wanted. (Spare time). 
en Bros., P-46 E. Broad, Shillington, 
a 








MONTHLY Possiole, Sewing Baby- | 


$200. 
wear! No house selling. Free Information. 
Send name to Cuties, Warsaw 14, Indiana. 


71 FOR SALE MISCELLANEOUS 


NONSWIMMERS swim instantly 
invisible swim aid. Universe. 301 
Claremont, Pasadena, California 


PIRE Extinguisher For Boat And Car. 
a $1.00. Dottom, Silver Grove, Ken- 
tucky. 








with 
East 








TRON-On Transfers, 6 New 8°x8” Perm- | 


anent 2-Color Designs—Cowboy, 
Dog, —- er & Spaceman—30c ppd 
Sam 10c atisfaction Guaranteed 
Quali iy Dry- +; 144 Jamaica Ave., 
Brooklyn 7, N 


72 


Indian, 





WANTED TO BUY 


QUICKSILVER, platinum, silver, 
Ores analyzed. Mercury Terminal, 
wood, Massachusetts. 


74 RAZOR BLADES, SHAVERS 


125 GUARANTEED double edge blue 


blades > pesteere. Veach & Co, Pales- 
tine 4. W. Va. 





‘old 
jor- 








rglass, Box 3871, | 


| known de 


| Moneyback guarantee! 


Jewelry, | 


| Details free 
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TRANSISTOR Treasure Detectors, un- 
derwater detectors. Many models. Free 
catalog. Gardiner Electronics Co., Dept. 1, 
2545 East Indian School, Phoenix, Arizona. 


DISCOVER buried loot, sunken treasure, 
gold, silver, coins; battlefield and ghost 
town relics, with werful transistorized 
locators pioneer and perfected by 
Goldak. Low as $79.50. Free, exciting in- 
formation; literature on maps. The Golcak 
Co., 1544 West Glenoaks Boulevard, Glen- 
dale e 1, California 


JUST $3.00! Locate Metal even en though 
many feet underground, effective at 
ths of 60 ft. Learn to use in 
minutes. sy instructions, no experience 
required. weighs less than eight ounces 


| Used by. many professionals in preference 


to an electronic detector. Order today! 
.. or we pay 
postage if you send $3.00 check or money- 
order. Plastino Mfg. Co., (Dept. S), 6907 
West 12th Ave., Denver 15. _Colo 


TREASURE! Buried coins, 
ware, relics. Transistorized M-Scope lo- 
cates them! From $59.50. Easy Terms 
Free Catalog. Fisher Research, Dept. C-2. 
Palo Alto, Calif 


~ BURIED Treasure Map, Louisiana and 
Gulf. Pirate Lafitte and others. $1. Dept 
a Rca 703 Cigali Bidg., New Ortenns 





gold, silver- er- 








METAL Locator Kits and Assembled 
Models from $39.90. Transistorized and 
Underwater Models Available. Free Cata- 
log. Electronic aes, Dept. 5, Box 
8, 8, Arlington 10, Virginia. 

TREASURE! Map. Handbook 25c Loca- 
tors. Howe, 811 Kansas. Atchison, Kansas. 


MYSTIC Antenna reveals secrets of na- 
ture’s electronics! Locate hidden springs. 
, €as, sewer lines, buried treasure! 
egy outdoors. Saves work. 
money! Easy to use. Pun for experiments! 
Stillwater, Box 337-X, Morris 
Plains, New Jersey 


~ ‘TEXAS Treasure “Map—In Color 23 x35 
Showing Old Roads. Lost Mines, Sunken 
Ships And Lost Treasure. Legend On Map 
$3.50. Research Exploration Co., P. O. Box 
19496. Houston 24, Texas 


78 WATCH REPAIRING 
WATCH and clock repairing books. 

fevaies. North American, 2320-BS Mil- 
waukee, Chicago 47, Illinois 


~ WATCHMAKERS’, Jewelers’, Lap 
daries’ Catalog 25c. Bengal, 8912 Venice. 
Culver City, California 


WATCHMAKERS’ Tools, 
Supplies. Watches. Catalog 
1000, Chicago 90, <llinois 

WATCHES _ repaired. 
guaranteed. Lan’s, 
American Fork, Utah 


WATCHMAKERS Journal contains 
watch repair instructions. Sample Copy 
25c. Dean Co., Box 3218-S, Daytona Beach 
Plorida 














Materials. 
Gales, 





cleaned, $3.95 
South Center, 








MISC ELLANEOUS 


COLORCADE Water Fountains. Auto- 
matic Stroboscopic Color Effects. 809 Dela- 
ware, Berkeley, California 


MAKE "Your Own Will Two legal 


will 
forms $1.00. Empire, Box 9247, Akron 5, 
Ohio 


SAMPLE Offer .. . Amazing household 
necessity. Tremendous moneymaker. Fil- 
tex. Newton 5, New Jersey 








rices. 
Publisher, 


BOOES on antiques and their 
Pree circular! R. Warman, 
wn, na. 





15 TATTOOING SUPPLIES 





LEARN profitable, fascinating Pe 9 
Zeis, 


ing. Illustrated Information $1.00 
728-B Leslie, Rockford, Illinois. 


77 GEIGER COUNTERS & 
TREASURE FINDERS 


GOLD-Silver Detectors, Geiger Count- 
ers. Violites for tungsten, Best avail- 
able. Guaranteed. Information Free. De- 
tectron, Dept. 36, Sylmar. Calif 
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LOANS Entirely By Mail—$600 or less 
for ee pu. npene. Strictly Confidential 
Repay in 24 monthly payments. Em- 

a A men, women eligible anywhere 


rite: Budget Finance Co., Dept. I-50 
114 S. 17. Omaha 2, Neb 


“HOMEBREWED Wines, beers’’. 
structions, Formulas—$1.00. Dean's, 
40-PS, Elberton, Georgia. 


TRANSISTOR (2) Radio—Pocketsize, 
Portable, Complete With Case, Speaker, 
Earphone, Battery. Special $11.95. Money 
Back Guarantee. Alessi Sales. P. O. Box 
323. Yonkers. N. ¥ 





In- 
Box 





RECEIVE Mails—Offers From Every- 
where. Samples, Catalogues, Magazines, 
Bargains. Get Listed 25c. Rorick’s, Cin- 
Cinnati 26, Ohio 


FREE! ‘Sunbeam Frypan. 
10c. Loden, 928 West 
Texas. 

“LIFETIME Listing’’ Receive Valuable 
Free Samples-Books-Moneymaking Mail- 
order mg 25c. Ply-O-Film, 
30JN6, Berea, Oh 


THOU SANDS of "free items available 
Will supply information how to obtain 199 
free gifts. Enclose $1.00. Anfo, Box 1128, 
White Plains, N. ¥ 


DEVIL Name Cards. Different, Lively, 
50—$1.00, 200—$3.00. Excelsior Press, Box 
397, Lynnwood, Washington 


JET Turbine Raindrop Garden Hose 
Nozzle. Last Word; Patented. $1.00. Re- 
fundable. Swan Co., 858 “‘G’’, Coronado 





Information 
Lee, Kingsville, 





| 18, Calif 





Pree | 





30 PERSONAL 


~ OCCULT Supplies, Personal 
Catalog. Free. Copen ““Lodge’’ 
Forest, Balcombe, Sussex, 

MEXICAN Legal Matters. A. Espejo, 
Box 217, Tijuana, Mexico 


REDUCE Easily. Plan $2.00. Eagle, 4520 
Frances St.. North Burnaby, British Co- 
lumbia, Canada Seuss 


LOANS By Mail. $50 to $600 For any 
purpose. Employed men and women eligi- 
ble. Confidential. 2 years to repay. Write 
for free loan application. American Loan 
Plan. City National Bldg., Dept. PS-5280 
Omaha 2. Nebraska 


y Memory > Machine! 





Services 
. Brantridge 
England 





Earn $3,700 


BE a 
| yearly extra! Research Center, Box-7192-PF, 


El Paso 5, Texas 


BIRTHDAY, Graduation Gifts for 
“Hams”. Brochure. K9TVA, 6429B Glen- 
wood, Chicago 26 


BACKACHE Problem?—Proven Success- 
ful Relief. Costs nothing unless satisfied. 
Free Literature. L. Stein, 311 Delsea Dr., 
Woodbury, N. J 


“RULE Others with 
Telepathy. (Adults.) 
9309-S6, Chicago 90 


POSITIVE Popularity! Simplified Plan 
$1.00. Shelly Pu Aw P. O. Box 201, 
Brightwaters, _New_ York 


MEXICAN Law - Attorney Ceniceros, 
Apto. 79-Cd. Juarez, Chih., Mexico. 


SECRET Pocket Recorder. $249.50. De- 
tails 10c. Box 550-S, Freeport, N. ¥ 


80A REMAILING SERVICE 


BENSONS, 152 West 42, New York 36 
$3.00 month no remailing charge. 


SECRET Mail Address. $3 Month Hedg- 
peth. Box 830. Alhambra 24, California 


CONPIDENTIAL—Remailing. Forward- 
ing—25c. Consolidated Services, Box 1386, 
Roanoke, Virginia 

SAN ANTONIO Remails 25c. Confiden- 
tial, prompt, dependable. Monthly $3.00 
postpaid. Michael. Box 11447, San Antonio 

exas 


CONFIDENTIAL, 








your Thoughts.”’ 
Write: Clarion, Box 








mail receivin, -for- 
warding 25c per letter Dependable. Joneli, 
Box 943. Wenatchee, Wash. 


MEXICO re-airmails: Dollar bill 


Re- 
plies free. Apartado 2042, Guadalajara, 
Mexico. 


SECRET Mail Receiving— Porwarding— 
Remailing. Letters 20c. $2.00 Monthly 
Hart's, 5212 Baycrest Rd., Jacksonville 5, 

Pla 


LETTERS 7 25¢ : Tijuana, | Mexico or San 
Diego, Calif. $3 Mo. Address either City 
Don Leon, Box 1387, San Diego 12, Calif 


30B LOANS BY MAIL 


BORROW By Mail. $100-$600. Anywhere 
Air Mail Service. Postal Finance, 221 
E. & C. Building, Dept. 11-K, Denver 2, 
Colorado 


BORROW $50 to $600 By Mail. Quick 
Easy. Private. No Co-Signers. Repay in 24 
—_ a goemenss Por the amount 

t write today to Dial Pinance Co., 
10 Kilpatrick Bidg., Dept. F-1, Omaha 2, 
Nebraska 
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Cape Douslas was raised from a record 666-foot depth 


By a daring feat of seamanship, the mysteriously sunken 
to become a silent witness at a strange criminal trial 


By Wesley S. Griswold 


DOUBLE-LENGTH FEATURE OF TRUE SCIENCE ADVENTURE 


' 


I. The 
Sinking 


On the morning after 
the sinking,OddJohn 
Solnordal, skipper 
of the ill-fated 
Cape Douglas, told 
reporters his fishing 
boat had struck a 
submerged object. 


N A December night of sudden 
6) squalls and unpredictable 
glimpses of stars, this remarkable 

true story of the sea began. 

The scene was an arm of Puget Sound 
—the East Passage between Seattle and 
Tacoma. The year was 1958. The vessel 
was the Cape Douglas, a diesel-powered 
78-footer. She was headed for the bottom, 
and for a major role in a drama that 
would combine high technical skill, cool 
feats of daring, and courtroom conflict 
over a rare crime. 

Skipper and chief owner of the Cape 
Douglas was a toil-aged young man of 28, 
a blue-eyed, sandy-haired son of gener- 


ations of Norwegian seafaring men. His 
name was Odd John Solnordal: Odd, in 
honor of the Norse god Odin; John, to 
please his mother. He had a quick, boy- 
ish grin for the fleeting fun of life, but 
normally his pale, sad face was set in a 
mask of wistful disappointment. One 
shoulder of his lean body was hunched 
for all time against heavy burdens as- 
sumed too young. He had gone to sea at 14. 

At this moment, three nights after 
Christmas, he was leaning over the boat’s 
wheel, peering morosely into the dark. 

The only other man aboard the Cape 
Douglas that evening was the engineer, 
Kenneth Ness, a burly fellow twice Sol- 
nordal’s size. No more were needed, for 
the boat was on a housekeeping errand. 
She was bound for a shipyard to have a 
new winch installed. 

It was nearly time for Ness to take 
his turn at the wheel, and he sleepily 
emerged from the cabin. With a brief 
word about getting something to eat, Sol- 
nordal left the engineer in charge and 
went below. 

A little while later, he was back. 

“Go get yourself some grub, Kenny,” 
he said. Ness was willing enough. He re- 
linquished the wheel and headed for the 
little galley. 


II. Salwage Operations -----------:ss+sssseeeees 


Ls unique recovery effort began early in January, 1959. 
It started with an almost casual flight by a small float 
plane. The pilot worked for the U. S. Salvage Association. 
It was the duty of that organization, acting for insurance 
underwriters, to locate the sunken Cape Douglas and find 


Jaunty little Neper 
and its electronic 
Sea Scanar located 
the sunken wreck. 


out if it could be raised. Solnordal had 
insured the boat for $80,000 a few weeks 
before it was sunk, and had since put in 
a claim for the full amount. 

The plane pilot, that morning, had in- 
tended just to practice landings. His boss, 
however, asked him if he’d fly around 
near where the Cape Douglas had sunk 
and see if he could spot an oil slick on 
the water. 

He found one, all right. Curiously, it 
appeared to be quite a way from where 


it was expected. Two or three days later, the pilot flew back. 
This time, he landed beside the oil slick, and saw that it was 
bubbling up from below. He fixed its position—nearly five 


miles south of where Odd John had said his craft had sunk. 
Not long afterward, the jaunty little Neper, a boat belong- 
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Suddenly, the big engineer reappeared. 

“Hey!” he shouted. “What’s wrong 
with the boat?” 

She seemed to be staggering. Ness 
lurched off below deck to check the steer- 
ing machinery. He returned in a dash. 

“The engine room’s half full of water,” 
he yelled. “We’re sinking!” 


T WAS obvious that he was right. The 
Cape Douglas stumbled and began to 
bury her nose in the water. The two men 
scrambled away in her rubber life raft. 
Some 50 yards off, they stopped paddling 
for a few awed moments to watch the big 
fishing vessel slide out of sight. When 
she sank, they were sure no man would 


ever see her again. The water there, a ° 


little more than a mile offshore, was many 
hundreds of feet deep. 

They headed for Three Tree Point, on 
the mainland. Around midnight, soaked 
by another squall, they pounded on the 
door of a home on the Point. The owner 
took them in and lent them dry clothes. 

The next morning, Solnordal told re- 
porters and a Coast Guard officer that the 
Cape Douglas had struck a submerged 
object. It had been “something that felt 
very heavy, like metal,” he explained. 
After colliding with it, the boat sank 
rapidly, he said. 

A woman who read the newspaper ac- 


Cross marks the spot in Puget Sound’s 
East Passage where the Cape Douglas 
went down, and was later salvaged. 


counts telephoned later to say she thought 
she knew what the Cape Douglas had 
hit: a torn and jagged metal float that 
had been moored to the beach outside her 
cottage on the Sound, but had disap- 
peared in a recent storm. 

In the weeks and months that followed, 
Solnordal retold his story of the sinking 
to insurance investigators and the FBI. 
Then an extraordinary feat of salvage led 
to a dramatic revelation of what had 
really happened to the Cape Douglas. 


eeeeeeveoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


ing to Minneapolis-Honeywell’s Seattle Development Lab- 
oratory, nosed up to the oily stain on the surface of the East 
Passage. The Neper is used to test special marine electronic 
devices. She is not normally for hire. But 
the U. S. Salvage Association had suc- 
cessfully negotiated for her help. 


BOARD the Neper was an ingenious 
apparatus called a Sea Scanar. It’s 

a kind of underwater radar. Playing a 
narrow beam of high-frequency sound 
through the depths like a searchlight, the 
Sea Scanar catches echoes from objects 
that intercept the beam. The echoes are 
amplified, and can be both seen and 
heard. They appear on a scope as tiny 
blips of greenish-white light, which paint 


a brief outline of whatever reflects the pulses. At the same 
time, over a speaker, come curious but distinctive noises, 
which help to identify the object. Mud, for instance, returns 
a rough scratching sound. Metal or rock produces a sonar 
thump that is like a rap on a muffled drumhead. 


What the scope of 

Neper’s underwater 
“radar” picked up— 
a boat-shaped object. 
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With the Sea Scanar’s magical help, the Neper found a 
boat-shaped object below the cloud of surface oil, though 
far, far below. Scanned from the side, there was the unmis- 
takable silhouette of a fishing vessel of the Cape Douglas’ 
class, with superstructure far forward. 

Dismayingly, it was 666 
feet down. No man in a diving 
suit could be lowered more 
than half that depth without 
risk of being crushed to death 
by the enormous pressure of 
the water. Yet unless a diver 
could reach this object, it could 
not be positively identified. 

Supposing it was the Cape 
Douglas, was it too badly dam- 
aged to be worth salvaging? 
Only a diver who could look 
closely at the hull could an- 
swer that. 

And even if the damage 
were not severe, how could the 
vessel possibly be raised? No 
one in the large community 
of sea-wise men around Seattle 
had ever heard of a successful 
salvage job from anything like 
that crushing depth. 


HE Neper, meanwhile, had 
anchored a buoy to the 
deep-drowned hull and gone 
home. Officials of the U. S. 
Salvage Association regarded 
the buoy and its connected 
problems in perplexity. 
It was then that a seasoned 
a Seattle diver and _ salvager 
Smiling, Leiter named Leiter Hockett stepped 
Hockett is about to forward. He offered a weird solution to the initial puzzle of 
have the hatch how to identify and inspect the boat that lay so far out of 
clamped down on reach. He offered to be let down at the site in a homemade 
him before perilous diving chamber, which he had built eight years before. 
descent in homemade Some people said this object looked more like an eccentric 
diving chamber. On oil drum than anything else. Actually, its corrugated steel 
fret SY pelcant shell, nine feet long and around 30 inches across, had been 
day ee Sea nll the firebox flue inside a Scotch marine boiler. It had been 
help, flood lamps made to withstand external pressure of as much as 450 p.s.i. 
attached above his Hockett figured that this was roughly equivalent to the pres- 
' chamber spotlighted sure of water at a depth of 1,000 feet. He had decided to 
Cape Douglas wreck. convert the boiler flue into a diving chamber. 
The result was strange-looking and obviously dangerous, 
but it had worked so far. 
Hockett had stood the cylinder on end and cut a belt of 
nine small, round holes at eye level in the folds of its steel 
skin. He had filled the holes with laminated, shock-resistant 
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glass, 414 inches in diameter and 15% inches thick. The win- 
dows were tilted slightly downward, so he could see below 
when he was in the chamber. 

The cylinder had an inside diameter of only 27 inches. 
Hockett got in and out through an oval hatch, so small that 
it seemed impossible for his square body and massive shoul- 
ders to squeeze through. As it was, when he was ready to 
make a descent in the diving chamber, he had to toss his 
fleece-lined jacket and trousers through the hatch, wriggle 
after them in his underwear, and put them on inside. 

To weight the chamber properly, he had filled the bottom 
end with a half-ton of cement and steel, and covered the 
foot-high heap of ballast with a floor plate. 


NCE the hatch cover was closed above him, like the 
door of a tomb, it was bolted and barred from outside. 
His only connections with the surface while under water were 
a two-way telephone and the supporting wire cable. They 
were paid out by a 90-hp. engine on a floating crane that 
lowered and raised his chamber as if it were a plumb bob. 
When the hatch clanged shut, Hockett donned an Air 
Force breathing mask and began to inhale pure oxygen from 


a tank in the channber. Soda-lime containers absorbed the | 


carbon dioxide he exhaled. The chief hazard was the slow 
rise in atmospheric pressure. Within the tiny sealed chamber, 
it went up at the rate of three pounds an hour. The safe 
limit was a rise of 15 pounds, so he could not stay below 
more than five hours. 


It was this outfit, together with his services, that Hockett © 


now invited the U. S. Salvage Association to hire for probing 
the dark waters beneath its marker buoy in the East Passage. 

With large doubts about his safety, but at a loss for an 
alternative method, the Association gave him a try. 

On a February day, Hockett made his first descent. It was 
an eerie journey through a world that steadily darkened and 
chilled as he sank through it. It would have been wholly 
silent, too, had the telephone line not been cackling with the 
banter of the carefree men on the crane. 

Two 1,000-watt flood lamps attached to a bracket on the 
wire rope 15 feet above the diving chamber spread a diffused 


im. ¥e TON OF CEMENT 

% AND STEEL BALLAST 

IN BOTTOM 
— = 


~~ 


light through the crowding gloom as he dropped down deeper | 


and deeper by the buoy’s anchor line. The water was full of 
sediment, and a storm of small black particles whirled about 
the windows of his chamber. He was down for a full five 
hours, and could find nothing. 

The next day the Neper was persuaded to return. Its Sea 
Scanar guided Hockett’s second descent so exactly that, at 
the end of 10 minutes’ slow fall, he found himself dangling 
within a foot of the sunken boat’s mast. 

For four hours, he was maneuvered around the hull like a 
leaden puppet, searching for identifying details and check- 
ing on the boat’s condition. 

All this time, the weight of water on just the small top of 
his diving chamber was 250 tons, he estimated afterward. 
Even 300 feet above him, an empty oxygen tank that was 
one of the floats attached to the wire rope to make it light- 
er to handle had already been crushed flat by the pressure. 

But Hockett, swinging gently at the bottom of the long 


For — hours, 


Hockett was 
maneuvered around 
the hull like a leaden 
puppet, searching for 
identifying details 
and checking on the 
boat’s condition, 
reporting by phone. 
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Anxious moments 
came when the 
floating crane began 
to haul up Hockett 
and his many-eyed 
diving chamber. It 
was entangled in the 
sunken boat’s 
rigging. Slacking the 
line and reeling in 
again didn’t help. 
Breaking him loose 
by brute force 
seemed the only 
chance. But if the 
rope broke, it meant 
certain, slow death 
by suffocation. Then, 
at a mighty pull, the 
rigging gave. Hockett 
was on his way up. 


rope, worked imperturbably in his steel capsule. With hands 
in pockets to keep them warm, he peered through his win- 
dows into the dimly lighted murk. He could see point after 
point that indicated the hulk before his eyes was actually 
the Cape Douglas. He could find no sign of damage to her 
hull, which rested heavily in very soft mud. 


HROUGHOUT the slow, cautious inspection, his entire 
conversation with the man on the floating crane was 
recorded there on magnetic tape, for possible use in court. 
At last, the job was done. Hockett asked to be hauled up. 
Then came some heart-stopping moments. The diving 
chamber tangled in the boat’s rigging, like a _fishhook 
snagged on a submerged limb. Several times the crane 
slacked the line and reeled in again, but it didn’t help. Fin- 
ally Hockett urged the crew on the crane to bust him loose 
by tugging harder. 

There was the terrifying chance that the diving chamber 
would be torn from its rope. This would plunge Hockett into 
oblivion in billowy mud. Lost beneath its obscuring cloak, 
he would slowly suffocate in darkness and silence. 

But, under a three- or four-ton pull, the old boiler flue 
suddenly lurched upward, shedding fragments of rigging as 
it soared. The crane platform wallowed at the abrupt release 
of strain, and Hockett bobbed wildly for a few dizzy instants 
in the distant depths before the ascent could become calm 
and steady once more. 

As Hockett’s chamber neared the surface, he opened a 
valve to bubble off excess pressure before his hatch was op- 
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ened, and congratulated himself on a historic achievement. 
He was given an enthusiastic welcome by the relieved men 
aboard the crane. 

The position of the Cape Douglas was then carefully re- 
corded, so that the marker buoy could be removed from the 
path of other vessels. 

But the major task—perhaps impossible—of recovering 
the sunken boat from its deep grave still lay ahead. 

With more reason now than before to suspect Solnordal’s 
story of the sinking, the insurance companies had not yet 
paid his claim. But should they spend a great deal more 
money than they already had to find out for certain whether 
or not the man was lying? 


HE question was debated 

over a_ period of six 
months. A compelling point 
brought up during the argu- 
ments was that if, by chance, 
the boat had been sunk delib- 
erately, proof of that crime 
might be such a powerful de- 
terrent to potential scuttlers 
that it would be well worth 
the cost. 

In June, 1959, the under- 
writers decided to go ahead 
with the salvage effort. The 
winning bidder for the baffling 
job was the Fred Devine Div- 
ing Co., of Portland, Ore. Devine, with 47 years of expe- 
rience and an international reputation in his field, asked 
for $35,000 if he were able to raise the Cape Douglas, and 
not a cent if he failed. 

On June 29th, Devine’s work vessel, the 200-foot black- 
hulled Salvage Chief, a converted LSM with unexpectedly 
rakish lines, arrived off Three Tree Point. The Neper had 
reached the spot two hours before, to relocate the Cape 
Douglas. She had a new marker buoy already in place. Her 
crew were also able to tell Capt. Devine which way the 
sunken boat was headed 

Spared the need of groping, the Salvage Chief and a help- 
ing tug, the Amak, promptly paid out 1,500 feet of 114-inch 
steel cable between them and, moving side by side, dragged 
it confidently toward the buoy. They expected to catch the 
stern of the Cape Douglas with the cable and loosen it from 
the clutch of the ooze around it. 

Instead, bad luck foiled them. The cable sawed the buoy’s 
line and cut the anchor off it. The buoy began to float away, 
and had to be hauled in. 

Capt. Devine then decided, as a long-shot gamble, to low- 
er a grappling hook and try to lift the Cape Douglas by her 
rigging. But first he had to find her again. 

The little Neper now moved in and was lashed to the side 
of the big salvage ship in order to guide the hook with her 
sonar apparatus. A stainless-steel target, shaped like an 
hourglass, was fastened above the hook so that the Sea 
Scanar could follow it down to the Cape Douglas. 


Salvage operations 
begin. Tug Amak 
pulls away from the 
work vessel Salvage 
Chief, hauling one 
end of a 1,500-foot 
steel cable which the 
two ships dragged to 
snare and lift the 
Cape Douglas free 
from the ooze of East 
Passage bottom. 
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Grappling hook 
brings up a Cape 
Douglas fish net. 
“Hourglass” device 
at top is reflector 
used as target for 
Neper’s Sea 
Scanar gear. 
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“Without our Sea Scanar,” said one man aboard the Neper 
that day, “the Salvage Chief would have been like a blind- 
folded man on top of a 10-story building trying to retrieve 
something from the sidewalk by lowering a long string with 
a wad of chewing gum on the end of it. And with a wind 

blowing the string, too, for there was a 
tide to contend with.” 


O UNERRINGLY did the sonar do its 
job, however, that the hook landed on 
top of the Cape Douglas’ deckhouse. On 
its first pass, it scooped up a fish net that 
had been stowed there. Tangled in the 
net lay the anchor that had been severed 
from the marker buoy. 

Successive dips of the hook wrenched 
loose the Cape Douglas’ mast and boom, 
and broke off fragments of the super- 
structure as if they had been bits of cake 
frosting. But the waterlogged hull failed 
to budge. 

Capt. Devine abandoned that fruitless 
tactic and set out to “lasso” the drowned 
vessel’s stern. The maneuver began, as 
once before, with the dragging of a 1,500- 
foot cable between the Salvage Chief and 
the Amak. This time, it firmly caught 
under the stern of the Cape Douglas. The 
Amak then brought its end of the cable 
over to the Salvage Chief, which ex- 
tended a boom, like an outstretched hand, 
to take it aboard. 

A 350-pound steel block then gathered 
the loose end of the cable to the main 
line, firmly held by one of the Salvage 
Chief's great diesel-electric winches. 
A kind of giant slip knot was formed. 

With infinite caution, the steel noose 
was lowered and pulled taut around the 
stern of the Cape Douglas, lying in the 
mud 660 feet beneath the surface. 

In the course of a nerve-wracking 
week, the sunken stern was lassoed four 
times. One line parted. Heavier cables 
and a huskier tug were summoned. 

On the third day, a violent squall hit 
the East Passage. Wind slapped the 
stern of the Salvage Chief so savagely 

that it couldn’t hold position. Yet if it were blown away, 
all the lines attached by such laborious seamanship would 
be torn loose. Both the tug and the Neper had to throw lines 
to the Salvage Chief and pull into the wind with all their 
strength to keep the big vessel from being wrenched away. 

At last, with attached cables straining, the hulk of the 
Cape Douglas was hauled out of its bed of muck. It was then 
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painstakingly dragged upward, dangling bow down, until it 
hung 100 feet below the surface. 

Capt. Devine had decided to carry the vessel under water, 
hanging from the precarious wire loops, for three miles to 
the sandy bottom and relatively shallow water of Tramp 
Harbor, on Vashon Island. 

On July 4th, the Salvage Chief made this trip, moving 
with the exaggerated stealth of a tiptoeing child. It took 
34 hours to go three miles. But there were no mishaps. 

The Cape Douglas was lifted gently over the floor of 
Tramp Harbor and finally laid down on clean sand about 
100 feet below the rippled surface. 

A huge electric marine crane, called in from Seattle, 
was waiting for her there. Capt. Devine sent down divers 
to remove the stern cables from the Cape Douglas and at- 
tach a sling of new ones, in which the crane could haul 
her up evenly. 





Two salvage ships 
team up, using cable 
to lasso the drowned 
vessel’s stern. For 
final operation, 
Salvage Chief took 
on Amak’s end of the 
cable, and raised 
the Cape Douglas 
from its bed of muck 
on the fourth try. 
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DOUBLE-LENGTH FEATURE OF TRUE SCIENCE ADVENTURE 


On July 7th, a 40-foot Coast Guard patrol boat churned 
into the harbor with investigating officers, Salvage Asso- 
ciation officials, and FBI agents aboard. While they watched, 
the great crane, looming over the attendant boats like a stork 


Towed under water 
to Tramp Harbor, the 
Cape Douglas was 
finally brought to 
surface by a huge 
marine crane. 


HE FBI at once began a hunt for 

Odd John Solnordal. He was found 
working as a crewman on a fishing boat 
off the coast of Alaska. The U. S. Gov- 
ernment arrested him on charges of bar- 
ratry. A term of maritime law, barratry 
is willful destruction of a vessel or its 
cargo by its captain. 

Solnordal’s trial, with a firm but kindly 
judge presiding, began in the U. S. Court 
House at Seattle on Jan. 25, 1960. It was 
over in six days. Prosecuting attorneys 
paraded the experts who had been in- 
volved in the salvage effort. In addition 
to their thoroughly damaging testimony, 
the Government sprang some dramatic 
surprises. 

Kenneth Ness, Solnordal’s sole com- 
panion aboard the Cape Douglas on the 
night she sank, had previously backed up 
Odd John’s story of how it happened. 
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among ducks, slowly hoisted 
the sodden Cape Douglas 
back to sunlight that she had 
left six months before. She 
was an 80-ton load for the 
crane’s groaning winches. 

Soon, motor pumps were 
trying to drain her dry. But 
there was a point beyond 
which they seemed to make 
no progress. When there were 
still a few feet of water left in 
the engine room, investigators 
went aboard. 

They found no holes in the 
hull, but they made a more 
sinister discovery. The sea 
valves, for admitting water to 
the fish hold, washing down 
the deck, or fighting fire, were 
wide open! Their big control 
wheels, almost as large as 
automobile steering wheels, 


had been spun loose as far as they would turn. Experts 
later testified that this could not have happened except by 
someone’s deliberate action. 

The sea valves were now closed, and shortly the Cape 
Douglas was dry once more and floating like a cork. 
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Now he gave a startlingly different story. 

Ness testified that when he had rushed 
to tell Solnordal that the boat was sink- 
ing, the skipper had said, “Don’t worry! 
There’s three thousand dollars in it for 
you if you side with my story.” 

“I told him to go to heck, that it 
wasn’t worth it,” Ness assured the jury. 
Then, when he saw the ship was going 
anyway, Ness added, he said, “ ‘Make it 
five.’ ”” Solnordal refused. 

In addition, Marvin Hamlin, a former 
cook on the boat, and Capt. Jack Ray, 
previously its skipper, both testified that 
Solnordal on earlier occasions had offered 
each of them several thousand dollars to 
sink the Cape Douglas for him. Both had 
refused. But when Ray did so, he said 
that Solnordal had persuaded him to 
point out the sea cocks. 

“She had a complicated engine room in 





Wreck is examined. Mast, broken 
off by Salvage Chief's grappling 
hook, lies on deck of fish hold. 


Damage to the Cape Douglas was 
mostly from salvage operations. 


her,” Ray explained, “and apparently he 
didn’t know how to work any of the valves 
or any part of the system.” In the engine 
room, Solnordal had pulled up the floor- 
boards so Ray could point out the sea 
cocks. Then, said Ray, “He went back up 
into the fo’c’sle and got a couple pieces of 
string, and I showed him which valves to 
tie the strings on.” 

On the stand, in his own turn, Solnor- 
dal shouted “No! No! No!” when asked 
if these men had spoken truly. His eyes 
were dark and wide with dismay. 

But the jury took not much more than 
three hours to reach a verdict: guilty on 
all counts. Odd John Solnordal can still 
see the fateful waters of Puget Sound, 
but only through the bars of the federal 
penitentiary on McNeil Island. His sen- 
tence: five years and a $3,000 fine. 

Reportedly, the salvaging operations 
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had cost the insurance companies around 
$50,000. But they were still $30,000 bet- 
ter off than if they hadn’t financed the 
effort to disprove Solnordal’s claim. 

And what happened to the Cape 
Douglas, the ship that returned from her 
underwater grave? 

Sold at public auction to partially sat- 
isfy Odd John’s creditors, she brought 
$9,000. Her new owner, a Canadian, had 
her rusted, silted engine and auxiliaries 
flushed, cleaned, and set to running again. 
Then, last March, she journeyed to Van- 
couver to be refitted with gear, freshly 
painted, rechristened, and sent down to 
the seas to fish once more. Going north 
to her new home, she rode proudly 
through the East Passage, spray dancing 
from her bow as she passed lightly over 
the dark chasm that, even at 666 feet, 
had not been deep enough to hold her. 
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want training in Photography? Mechanics? Electronics? 


choose-it-yourself 


before @, 


enlistment 
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It’s up to you! The Army’s new “‘Choose-it-Yourself’’ System lets you choose valuable training before you enlist. 
Here’s how it works: 1. Choose before enlistment. Choose your training from fields like Photography, Missiles, 
Communications, Construction, Automotives—and many more. 2. Qualify before enlistment. Take aptitude and 
physical exams to qualify for the training you've chosen. 3. Know before enlistment. If you qualify, you know you'll 
get the training you want. Your choice is written into your future Army record—guaranteed before you enlist. 
Choose, qualify, know — this week! Ask your Army recruiter to show you his complete list of available training fields 
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NEW FROM DUPONT 





pecial treatment shields 
the beauty of the new 
car finishes | 


Now from Du Pont, makers of new LUCITE® acrylic 
lacquer and DULUX 100* enamel, comes Car Shield, 
a special treatment for shielding the beauty of all 
the latest car finishes. 

Car Shield is an easy-to-use liquid. It sets up a 
hard “repellent shield” between the car finish and 
dul'ing dirt—grime can't get a grip. Improves scratch 
resistance, too. 

At service stations, auto supply and hardware 
stores. Manufacturer's list price, only $1.50. 





BETTER THINGS FOR BETTER LIVING 


. THROUGH CHEMISTRY 





The big difference is 
FILTER-BLEND 


and only Winston has it! 


NES WHATS UP FRONT Sure, Winston has a pure white modern filter. But 
THAT COUNTS ! _™ right from the start Winston recognized that 
pane meer —_ flavor is the whole idea of smoking. That’s why 

; Winston developed |FILTER-BLEND — rich, golden 

tobaccos not only specially selected, but also spe- 

cially processed for filter smoking. Try Winston. 


R. J. REYNOLDS TOBACCO CO., WINSTON-SALEM. N.C 


WINSTON TASTES GOOD like a cigarette should! 











